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Die folgendon Angaben sind 

@ Pyrazolin-Derivate 

® Neue Pyrazolin-Derivate der Formel (I) 



den vom Anmelder eingereichten Unterlagen entnommen 




a) 



ID 

in 

CO 



in welcher 

R 1 , R 2 , R 3 und R 4 die in der Beschreibung angegebenen 
Bedeutungen haben, 

mehrere Verfahren zur Herstellung dieser Stoffe und de- 
ren Verwendung zur Bekampfung von Schadlingen sowie 
neue Zwischenprodukte und Verfahren zu deren Herstel- 
lung. 
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Beschreibung 

[0001] Die vorlicgcnde Erfindung betrifft neue Pyrazolin-Derivate, Verfahren zu ihrer Herstellung und ihre Verwen- 
dung als Schadlingsbekampfungsmittel. 

[0002] Es ist bekannt, dass bestimmte substituierte Pyrazoline insektizide und akarizide Eigenschaften aufweisen (vgl 
z. B. DE-A 44 16 112, EP-A 0 679 644 oder EP-A 0438 690). Die Wirkung dieser Verbindungen ist jedoch, insbeson- 
dere bei niedrigen Wirkstoffkonzentrationen und Aufwandmengen nicht immer ganz befriedigend. 
[0003] Es wurden neue Pyrazolin-Derivate der Formei (I) gefunden, 



R 1 




in welcher 

R 1 fiir Cyano, Alkoxycarbonyl, Carbamoyl Thiocarbamoyl, Alkylaminocarbonyl oder Dialkylaminocarbonyl steht, 
R 2 fur Halogen, Ilalogenalkyl, Alkoxy, Ilalogenalkoxy, Alkylthio, Halogenalkylthio, Alkylsulfonyl, Halogenalkylsulfi- 
nyl, Halogenalkylsulfonyl oder Cyano steht, 

R 3 fur Halogen, Ilalogenalkyl, Alkoxy, Ilalogenalkoxy, Alkylthio, Halogenalkylthio, Halogenalkylsulfinyl, Halogenal- 
kylsulfonyl oder Cyano steht und 

R 4 fur Wasserstoff, Cyanomethyl oder Alkoxycarbonyl steht. 

[0004] Die Verbindungen der Formei (I) konnen gegebenenfalls in Abhangigkeit der Art und Anzahl der Substituenten 
als geometrische und/oder optische Isomere, Regioisomere bzw. Konfigurationsisomere oder deren Isomerengemische 
in unterschiedlicherZusammensetzung vorliegen. Sowohl die reinen Isomere als auch die Isomerengemische werden er- 
findungsgemaB beansprucht. 

[0005] Wcitcrhin wurdc gefunden, dass man die Pyrazolin-Derivate der Formei (I) erhalt, indem man 



a) Pyrazoline der Formei (II) 




in welcher 

R 1 und R 2 die oben angegebenen Bedeutungen haben, 
mit Isocyanaten der Formei (IE) 

ocn — ff \— r 3 (ni) 



in welcher 

R 3 die oben angegebenen Bedeutungen hat 

gegebenenfalls in Gegenwart eines Verdunnungsmittels und gegebenenfalls in Gegenwart eines Katalysators um- 
setzt; 

und 

b) gegebenenfalls die so erhallenen erfindungsgemaBen Pyrazolin-Derivate der Formei (la) 
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(la) 



in wclcher 

R', R 2 und R 3 die oben angegebcncn Bedeulungen haben, 15 
mil Halogcnidcn dcr Fornicl (IV) 

Hal'-R 4 (IV) 

in wclcher 20 
R 4 die oben angegebenen Bedeulungen hat und 
Hal 1 fur Halogen steht, 

gegebenenfalls in Gegenwart eines Verdunnungsmi.tels und gegebenenfalls in Gegenwart einer Base umsetzt. 



r^Lfft hli f liCh WUrd f gef T, den ' d3SS diC " eUen p y^>i"-Deriva.e der Formel (I) stark ausgepragte biologische 
£ und NTn^en" d 7 ^"T* ^T^"" 8 VOn lierischen Schadli "g-> insbesondere von fnsetaen Spfnnfn! 
rvoZ^rgSign^ln^ - «» - Mate ri a,schu tZ sowie auf de m Hyg.en.esek- 

n ' e erflndu "Ff " ia6en Py razolin-Deri vale sind durch die Formel (I) allgemein definiert 
T^Jn^Z^T^ BerCiChe ^ " dEn ° ben md naChStehCnd erWahnte " FormeI " ^uhnen Re- 
icSS •„^C;i. CVCVA ^ XyCarb0ny1 ' Carbam0y1 ' Q-Q-Alkylanuno-carbonyl oder 

R 2 stehtbevorzugtfurFluorX , hlor,Bro m Jod;C l -C4-Halogenalkyl,C,-Q-Halogenalkoxy CYC-Alkvlthio C, r 
loj>cnalkylth.o, CYOAlkylsulfonyl, C.-CYHalogenaikylsulfonyl oder Cyano Alkylthto, C.-U-Ha- 

R steht bevorzugt fur Fluor, Chlor, Brom, Iod; C,-C 4 -Halogenalkyl, CYQ-Halogenalkoxy C-O-Halooenalkvlthir, 
C,-C 4 -Halogcnalkylsulfinyi, C r C4-Halogenalkyls U lfonyl oder Cyano °genaucoxy, U Halogenalkylthio. 

R steht bevorzugt fur Wasserstoff, Cyanomethyl oder C-Q-Alkoxy-carbonyl 

L^e^ 

S.l^Ll^^uT™ 8 ,, <:h ' 0r ' Brom ' Iod ' Cyano; C VC 2 -Alkylthio, C r C,-Alkylsulfonyl sowie fur CVCVHa- 
logendkyl, C.-CrHalogenalkoxy, C r C 2 -Halogenalkylthio oder C r C 2 -Halogenafcyl-sulfonyl mit jeweils b s 3 glei- 
chen oder verschiedenen Halogenatomen aus der Reihe Fluor, Chlor und Brom 8 
R steht besonders bevorzugt fur Chlor, Brom, Iod, Cyano; sowie furC r C 2 -Halogenalkyl, C.-Cj-Halogenalkoxv C-G 

lt°T ^^-^^^^^^C^-^^^^fmi^ Ibissjeichenoderve- 
schiedenen Halogenatomen aus der Reihe Fluor, Chlor und Brom 8 

L^i Ht ^ SOnders t*varzn$. f"r Wasserstoff, Cyanomethyl oder C,-C 4 -Alkoxycarbonyl 

W ESf u bC " ^ P gC ^ hrt f 0dBr in Vo «"8sbcrcichcn aufgcfuhrten Restedefinitionen bzw. Erlautcrungen gcltcn fur 
di Endprodukte und fur d,e Ausgangs- und Zwischenprodukte enLsprechend. Diese Restedefinitionen ktaSS 
r^,m a ^r C , h ZW1SChCn „ dC " jeWdligCn Vo ™g^ereichen, belicbig kombiniert warden. 

J n fi'° ° be " 1 aC j??I ehend auf g ef "hrten Restedefinitionen sind Kohlenstoffreste, wie Alkyl - auch in Verbin- 
fSf v roa , t0men W1E Alk ° Xy " SOWeit m6 8 lich J eweils geradkettig oder verzweigt. 

SXnLIS"" «™ Wspielswrise 3-(4-Chlorphenyl)-4-(4-cy :l npyrazoH-yl)-4,5-dihydro-lH-pyrazol und A- 

^^^^ 
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[0014] Vcrwendet. man beispielsweise 3-(4-ChlorphenylHK4-cyanpyra/ol-l-yl)-4,5-dihydro-l-pyra7,otcarbonsaure- 
15 4-chloranilid und Bromacetonitril als AusgangsstofTc, so kann dcr Reaktionsablauf dcs crfindungsgemiiBen Vcrfahrcns 
(b) durch das folgende Forme! schema wiedergegehcn werden: 




30 [0015] Die zur Durchfuhrung des erfindungsgeinaBen Verfahrens (a) als Auseangsstofle zu verwendenden Pyrazoline 
sind durch die Formel (II) allgemein definiert. In dieser Formel stehen R 1 und R 2 bevorzugt bzw. besonders bevorzugt fur 
diejenigen Bedeutungen, die bereits in Zusainmenhang mit der Beschreibung der erfindungsgeinaBen Verbindungen der 
Formel (I) fur diese Reste als bevorzugt bzw. besonders bevorzugt genannt wurden. 

[0016] Die Pyrazoline dcr Formel (II) sind neu und cbenfalls Gcgcnsland dieser Anmcldung. Sie werden crhaltcn, in- 
35 dem man 



c) substituierte Acetophenone der Formel (V) 




45 in welcher 

R l und R 2 die oben angegebenen Bedeutungen haben, 

in einer ersten Stufe mil Bis-dialkylaminomethanen der Formel (VI) 

(Alk) 2 N-CH2-N(Alk) 2 (VI) 

50 

in welcher 

Alk fur C !-C 4 - Alky 1 stent, 

in Gegenwart eines inerten, organischen Losungsmittels (vorzugsweise Halogenkohlenwasserstoffen, wie z. B. Me- 
thylenchlorid oder Ethylenchlorid) bei Temperaturen zwischen 0°C und 120°C, vorzugsweise zwischen 20°C und 
55 80°C umsetzt (vgl. z. B. KP-A 0 546 420) und die dabei entstehenden Dialkylaminoalkylketone der Formel (VII) 



60 




(VII) 



65 in welcher 

R l , R 2 und Alk die oben angegebenen Bedeutungen haben, 

gegebenenfalls isoliert und in einer zweiten Stufe mit Hydrazin(hydrat) in Gegenwart eines inerten, organischen 
Losungsmittels (vorzugsweise Alkoholc, wic z. B. Methanol odcr Ethanol) bci Temperaturen zwischen 0°C und 
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80°C\ vorzugsweise zwischcn 20°C und 50°C umselzl (vgl. audi die Hersiellungsbeispicle). 

[0017] Die auBerdem bcim erfindungsgemaBen Verfahren (a) als Ausgangsstoffe zu verwendcnden Isocyanate sind 
durch die Formel (HI) allgemein definiert. In diescr Formel steht R 3 bevorzugt bzw. besonders bevorzugt fur diejcnigen 
Bedeutungen, die bereits in Zusammcnhang mil dcr Bcschreibung der erfindungsgemaBen Verbindungen der Fonnel (I) 5 
fiir diesen Rest als bevorzugt bzw. besonders bevorzugt genannt wurden. 

[0018] Die Isocyanate der Fonnel (III) sind allgemein bckannle Verbindungcn der organischen Chemie und/oder kon- 
nen in allgemein bekannter Art und Weise erhalten werden. 

[0019] Die zur Durchfuhrung des erfindungsgemaBen Verfahrens (c) als Ausgangsstoffe zu verwendenden substituier- 
fen Acetophenone sind durch die Formel (V) allgemein definierl. In diescr Formel stehen R 1 und R 2 bevorzugt bzw. be- to 
sonders bevorzugt fur diejenigen Bedeutungen, die bereits in Zusammcnhang mil der Beschreibung der erfindungsgema- 
Ben Verbindungen der Formel (I) fur diese Reste als bevorzugt bzw. besonders bevorzugt genannt wurden. 
[0020] Die subslituierlen Acetophenone der Fonnel (V) sind ncu und ebenfalls Gegenstand dieser Amneldung. Sie 
werden erhalten, indem man 

d) Halogenacetophenone der Fonnel (VTTT) 




(VIII) 

20 



in welcher 

R 2 die oben angegebenen Bedeutungen hat und 

Hal 2 fiir Halogen steht, 

mit Pyrazolen der Formel (IX) 



R 1 




30 



H 



in welcher 35 
R l die obcn angegebenen Bedeutungen hat, 

in Gegenwan einer organischen oder anorganischen Base (z. B. Kaliumcarbonat) und gegebenen falls in Gegenwart 
cincs inertcn, organischen Losungsmittcls (z. B. Acctonitril), bci Tcmperaturcn zwischcn 0°C und 100°C, vorzugs- 
weise zwischen 20°C und 80°C umsetzt (vgl. z. B. EP-A 0 438 690 und auch die Herstellungsbeispiele). 

[0021] Die auBerdem beim erfindungsgemaBen Verfahren (c) als Ausgangsstoffe zu verwendenden Bis-dialkylamino- 
methane sind durch die Formel (VI) allgemein definierl. In dieser Formel steht Alk bevorzugt fur Methyl. 
[0022] Bis-dialkylaminomethane der Formel (VI) sind allgemein bekannte Verbindungen der organischen Chemie 
und/oder konnen in allgemein bekannter Art und Weise erhalten werden. 

[0023] Die zur Durchfuhrung des erfindungsgemaBen Verfahrens (d) als Ausgangsstoffe zu verwendenden Halogena- 45 
cetophenone sind durch die Formel (VIII) allgemein definiert. In dieser Formel steht R 2 bevorzugt bzw. besonders bevor- 
zugt fiir diejenigen Bedeutungen, die bereits in Zusammenhang mit der Beschreibung der erfindungsgemaBen Verbin- 
dungen der Formel (I) fiir diesen Rest als bevorzugt bzw. besonders bevorzugt genannt wurden. Hal 2 steht bevorzugt fur 
Chlor oder Brom. 

[0024] Die auBerdem beim erfindungsgemaBen Verfahren (d) als Ausgangsstoffe zu verwendenden Pyrazole sind 50 
durch die Formel (DC) allgemein definiert. In diescr Formel steht R l bevorzugt bzw. besonders bevorzugt fur diejenigen 
Bedeutungen, die bereits in Zusammenhang mit der Beschreibung der erfindungsgemaBen Vferbindungen der Formel (I) 
fiir diesen Rest als bevorzugt bzw. besonders bevorzugt genannt wurden. 

[0025] Die Halogenacetophenone der Fonnel ( VHI) und die Pyrazole der Formel (DC) sind allgemein bekannte Verbin- 
dungen der organischen Chemie und/oder konnen in allgemein bekannter Art und Weise erhalten werden. 55 
[0026] Die substituierten Acetophenone der Formel (Va) 




60 



in welcher 

R 5 und R 6 unabhangig voneinander fiir Wasserstoff oder Alkyl stehen, 
konnen auch erhalten werden, indem man 
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e) substituierle Acetophenone der Formel (Vb) 




CN 

in welcher 

R 2 die oben angegebenen Bedeutungen hai, 

in einer ersten Stufe mit Mineralsauren (wie vorzugsweise Salzsaure oder Schwefelsaure) in Gegenwart cincs incr- 
ten Losungsmittels (vorzugsweise eines polaren Losungsmittels, wie z. B. Wasser oder Essigsaure) bei Temperatu- 
ren zwischen 50°C und 140°C, vor7.ugsweisc zwischen 80°C und 120°C umseizi, wobei die Mineralsaure irn Ubcr- 
schuss cingcsctzl wird; und die dabei cntslchcndcn substituicrten Acetophenone der Formel ( Vc) 




COOH 

in welcher 

R 2 die oben angegebenen Bedeutungen hat, 

isoliert und in einer zweiten Stufe zunachst mit Thionylchlorid und anschlieBend mit Animoniak oder einem Amin 
der Formel (X) 

IINR 5 R 6 (X) 

in welcher 

R 5 und R 6 die oben angegebenen Bedeutungen haben, 

in Gegenwart eines inerten, organischen Losungsmittels (z. B. Methylenchlorid oder Tetrahydrofuran) bei Tempe- 
raturen zwischen 0°C und 100°C, vorzugsweise zwischen 20°C und 80°C umsctzL wobei der Animoniak bzw. das 
Amin im Uberschuss eingesetzt wird, welche hier auch die Funktion einer Base besitzen (vgi. auch die Herstel- 
lungsbeispiclc). 

[0027] Die zur Durchfiihrung des erfindungsgemaBen Vcrfahrens (c) als Ausgangsstoffc zu verwendenden substituicr- 
ten Acetophenone sind durch die Formel (Vb) allgemein definiert. In dieser Formel steht R 2 bevorzugt bzw, besonders 
bevorzugt fiir diejenigen Bedeutungen, die bereits in Zusammenhang mit der Beschreibung der erfindungsgemaBen Ver- 
bindungen der Formel (I) fiir diesen Rest als bevorzugt bzw. besonders bevorzugt genannt wurden. 
[0028] Die substituierten Acetophenone der Formel (Vb) sind ebenfalls erfindungsgemaBe Verbindungen und konnen 
nach Verfahren (d) erhalten werden. 

[0029] Die auBerdem beim erfindungsgemaBen Verfahren (e) als Ausgangsstoffe zu verwendenden Amine sind durch 
die Fonnel (X) allgemein definiert. In dieser Formel stehen R 5 und R 6 unabhangig voneinander bevorzugt fur Wasser- 
stoff oder CpQ-Alkyl, besonders bevorzugt fur Wasserstoff oder C| -C 2 - Alkyl. 
[0030] Die Amine der Formel (X) sind allgemein bekannte Verbindungen der organischen Chemie. 
[0031] Die zur Durchfiihrung des erfindungsgemaBen Verfahrens (b) als Ausgangsstoffe zu verwendenden TIalogenide 
sind durch die Formel (IV) allgemein definiert. In dieser Formel stcht R 4 bevorzugt bzw. besonders bevorzugt fur dieje- 
nigen Bedeutungen, die bereits in Zusammenhang mit der Beschreibung der erfindungsgemaBen Verbindungen der For- 
mel (I) fur diesen Rest als bevorzugt bzw. besonders bevorzugt genannt wurden. Hal 1 steht bevorzugt fur Chlor oder 
Brom. 

[0032] Die Halogenide der Formel (IV) sind allgemein bekannte Verbindungen der organischen Chemie. 
[0033] Das erflndungsgemaBe Verfahren (a) wird vorzugsweise unter Verwendung von Verdunnungsmitteln durchge- 
fiihrt. Als Verdunnungsmittel kommen praktisch alle inerten organischen Losungsmittel in Frage. Hierzu gehoren vor- 
zugsweise aliphatische und aromatische, gegebenenfalls halogenierte Kohlenwasserstoffe wie Pentan, Hexan, Heptan, 
Cyclohexan, Petrolether, Benzin, Ligroin, Benzol, Toluol, Xylol, Methylenchlorid, Ethylenchlorid, Chloroform, Tetra- 
chlorkohlenstoff, Chlorbenzol und o-Dichlorbenzol, Ether wie Diethyl- und Dibutylether, Methyl-tert.-butylether, Me- 
thyl-tert.-amylether, Glykoldimethylether und Diglykoldimethylether, Tetrahydrofuran und Dioxan, Ketone wie Aceton, 
Methylethyl-, Methyl-isopropyl- oder Methyl-isobutyl-keton, Ester wie Essigsauremethylester oder -ethylester, Nitrile 
wie z. B. Acetonitril oder Propionitril, Amide wie z. B. Dirnethylformamid, Dimethylacetamid und N-Methylpyrrolidon 
sowie Di methyls ulfox id, Tetramethylensulfon oder Hexamethylenphosphorsauretriamid. 

[0034] Das erflndungsgemaBe Verfahren (a) wird vorzugsweise auch unter Verwendung eines Katalysators durchge- 
fiihrt. Als Katalysaloren kommen dabei insbesondere tertiare organische Amine, wie beispielsweise Trielhylamin in- 
frage. 

[0035] Die Reaktionstemperaturen konnen beim erfindungsgemaBen Verfahren (a) in einem groBeren Bereich variiert 
werden. Im allgemeinen arbeitet man bei Temperaturen zwischen 0°C und 120°C, vorzugsweise bei Temperaturen zwi- 
schen 20°C und 80°C. 
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[00361 Das erfindungsgemaBe Verfahren (a) wird im allgemeinen unter Normaldruck durchgefuhrt. Es ist jedoch auch 
moglich, unter erhohtem oder vermindertem Druck zu arbeiten. 

[0037] Zur Durchfuhrung des erfindungsgemaBen Verfahrcns (a) werden die Ausgangsstoffe im allgemeinen in ange- 
nahert aquimolaren Mengen eingesetzt. Hs ist jedoch auch moglich, eine der beiden eingesetzten Komponenten in einem 
kleineren Uberschuss zu verwenden. Die Aufarbeitung erfolgt nach ublichen Methoden (vgl. die Hcrstellungsbeispiele). s 
[0038J Das erfindungsgemaBe Verfahren (b) wird vorzugsweise unter Verwendung von Verdiinnungsmitteln durchge- 
fuhn. Als Verdtinnungsmittel kommen praktisch alle inerten organischen Losungsmittel infrage. Hierzu gehoren vor- 
zugsweise aliphatische und aromatische, gegebenenfalls halogenierte Kohlenwasserstoffe wie Pentan, Ilexan, Ileptan, 
Cyclohexan, Petrolether, Benzin, Ligroin, Benzol, Toluol, Xylol, Methylenchlorid, Ethylenchlorid, Chloroform, Tetra- 
chlorkohlenstoff, Chlorbenzol und o-Dichlorbenzol, Ether wie Diethyl- und Dibutylether, Glykoldimethylether und Di- 10 
glykoldimethylether, Tetrahydrofuran und Dioxan, Ketone wie Acelon, Methylethyl-, Methyl-isopropyl- oder Methyl- 
isobutyl-keton, Ester wie Essigsauremethylester oder -ethylester, Nitrile wie z. B. Acetonitril oder Propionitril, Amide 
wie z. B. Dimethylfonnamid, Dimethyl acetamid und N-Methylpyrrolidon sowie Dimethylsulfoxid, Tetramethylensulfon 
oder ITexamethylenphosphorsaurctriamid. 

[0039] Als Bascn konnen bci der Durchfuhrung des erfindungsgemaBen Verfahrcns (b) alle ublicherwcise fur derartige 15 
Umsetzungen verwendbaren Saurebindemittel eingesetzt werden. \brzugsweise in Frage kommen Alkalimelall- und Er- 
dalkalimciallhydridc, wie Lithium-, Natrium-, Kalium- oder Calciumhydrid; Alkalimctall- und Erdalkalimctallhydro- 
xide, wie Lithium-, Natrium-, Kalium- oder Calciumhydroxid; Alkalimetall- und Erdalkalimetallcarhonate oder -hydro- 
gencarbonate, wie Natrium- oder Kaliumcarbonat oder -hydrogencarbonat oder Calciumcarbonat; Alkalimctallacctatc, 
wie Natrium- oder Kaliumacetat, Alkalimetallalkoholate, wie Natrium- oder Kaliumtert.-butylat; femer basische Stick- 20 
stoffverbindungen, wie Trimethylamin, Tripropylamin, Tributylamin, Diisobutylamin, Dicyclohexylamin, Ethyldiiso- 
propylamin, Ethyldicyclohexylamin, N,N-Dimethylbenzylamin, N,N-Dimethylanilin, Pyridin, 2-Methyl-, 3-Methyl-, 4- 
Methyl, 2,4-Dimethyl-, 2,6-Dimethyl-, 2-Ethyl-, 4-Ethyl- und 5-Ethyl-2-methylpyridin, l,5-Diazabicyclol4,3,0]-non-5- 
en (DBN), l,8-Diaza-bicyclo[5,4,0]-undec-7-en (DBU), l,4-Diazabicyclo[2,2,2]-octan (DABCO). 

[0040] Die Reaktionstemperaturen konnen beim erfindungsgemaBen Verfahren (b) in einem groBeren Bereich variiert 25 
werden. Im allgemeinen arbeitet man bei Temperaturen zwischen 0°C und 120°C, vorzugsweise bei Temperaturen zwi- 
schen 20°C und 8()°C. 

[0041] Das erfindungsgemaBe Verfahren (b) wird im allgemeinen unter Normaldruck durchgefuhrt. Es ist jedoch auch 
moglich, unter erhohtem oder vermindertem Druck zu arbeiten. 

[0042] Zur Durchfuhrung des erfindungsgemaBen Verfahrens (b) werden die AusgangsslolTe im allgemeinen in ange- 30 
nahert aquimolaren Mengen eingesetzt Es ist jedoch auch moglich, das Halogenid und die Base im Uberschuss zu ver- - 
wenden. Die Aufarbeitung erfolgt nach ublichen Methoden (vgl. die Herstellungsbeispiele). 

[0043] Die Wirkstoffe eignen sich bei guter Pflanzenvertraglichkeit und gunstiger Warmblutertoxizitat zur Bekamp- 

fung von tierischen Schadlingcn, insbesondcre Inscktcn, Spinnenticren und Ncmatoden, die in der Landwirtschaft, in 

Forsten, im Vorrats- und Materialschutz sowie auf dem Hygienesektor vorkommen, Sie konnen vorzugsweise als Pflan- 35 

zenschutzmittel eingesetzt werden. Sie sind gegen normal sensible und resistcntc Arten sowie gegen alle oder cinzclnc 

Entwicklungsstadien wirksam. Zu den oben erwahnten Schadlingen gehoren: 

Aus der Ordnung der Isopoda z. B. Oniscus asellus, Armadillidium vulgare, Porccllio scabcr. 

Aus der Ordnung der Diplopoda z. B. Blaniulus guttulatus. 

Aus der Ordnung der Chilopoda z. B. Geophilus carpophagus, Scutigera spp. 40 
Aus der Ordnung der Symphyla z. B. Scutigerella immaculata. 
Aus der Ordnung der Thysanura z. B. Lepisma saccharina. 
Aus der Ordnung der Collembola z. B. Onychiurus armatus. 

Aus der Ordnung der Orthoptera z. B. Acheta domesticus, Gryllotalpa spp., Locusta migratoria rnigratorioides, Melano- 
plus spp., Schistocerca gregaria. 45 
Aus der Ordnung der Blattaria z. B. Blatta orientalis, Periplaneta americana, Leucophaea maderae, Blattella germamca. 
Aus der Ordnung der Dermaptera z. B. Forficula auriculariiL 
Aus der Ordnung der Isoptera z. B. Reticulitermes spp. 

Aus der Ordnung der Phthiraptcra z. B. Pediculus humanus corporis, Hacmatopinus spp., Linognathus spp., Trichodcctcs 
spp., Damalinia spp. so 
Aus der Ordnung der Thysanoptera z. B. Hercinothrips femoralis, Thrips tabaci, Thrips palmi, Franklimella accidcntalis. 
Aus der Ordnung der Heteroptera z. B. Eurygaster spp., Dysdercus intermedius, Piesma quadrata, Cimex lectularius, 
Rhodnius prolixus, Triatoma spp. 

Aus der Ordnung der Homoptera z. B. Aleurodes brassicae, Bemisia tabaci, Trialeurodes vaporariorum, Aphis gossypu, 
Brevicoryne brassicae, Cryptomyzus ribis, Aphis fabae, Aphis pomi, Eriosoma lanigerum, Hyalopterus arundinis, Phyl- 55 
loxera vastatrix, Pemphigus spp., Macrosiphum avenae, Myzus spp., Phorodon humuli, Rhopalosiphum padi, Empoasca 
spp., Euscelis biiobatus, Nephotettix cincticeps, Lecanium corni, Saissetia oleae, Laodelphax striatellus, Nilaparvata lu- 
gens, Aonidiella aurantii, Aspidiotus hederae, Pseudococcus spp., Psyila spp. 

Aus der Ordnung der Lepidoptera z. B. Pectinophora gossypiella, Bupalus piniarius, C:heimatobia brumata, Lithocolletis 
blancardella, Hyponomeuta padeila, PluteUa xylostella, Malacosoma neustria, Euproctis chrysorrhoea, Lymantria spp., 60 
Bucculatrix thurberiella, Phyllocnistis citrella, Agrotis spp., Euxoa spp., Feltia spp., Earias insulana, TTeliothis spp., Ma- 
mestra brassicae, Panolis flammea, Spodoptera spp., Trichoplusia ni, Carpocapsa pomonella, Pieris spp., Chilo spp., Py- 
rausta nubilalis, Ephestia kuehniella, Galleria mellonella, Tineola bisselliella, Tinea pellionella, Hofhannophila pseudo- 
sprelella, Cacoecia podana, Capua reticulana, Choristoneura fumiferana, Clysia ambiguella, Homona magnanima, Tor- 
trix viridana, Cnaphalocerus spp., Oulema oryzae. 65 
Aus der Ordnung der Coleoptera z. B. Anobium punclalum, Rhizopertha dominica, Bruchidius obteclus, Acanlhosceli- 
des obtectus, Hylotrupes bajulus, Agelastica alni, Leptinotarsa decemlineata, Phaedon cochleariae, Diabrotica spp., Psyl- 
liodcs chrysoccphala, Epilachna varivestis, Atomaria spp., Oryzacphilus surinamensis, Anthonomus spp., Sitophilus 
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^^^^T^ S-EHJ — * .*P- PosUca, Dermis SP ,, ^ 
psylloidcs. Tribolinm spp.. Tcncbri moliKrio'csZ' 5£t£S ' ?T s , spp " Niplus hol ° lc «<^. CHbbium 

stitialis, Costclytra zcalandica. LissorhoS owoDhiluT' PP '" Mclolonlh:l "'^olontha, Amphlmollon sol- 

5 z2oT7 IIymcnop,cra 7 B * Hoplocampa spp - Lash,s spp - m — » **■ 

nia V£2S^^ Drosophim me.anogastc, Musca spp., Fan- 

... 

Dermanyssus gallinae, Eriophycs ribbffi££i S^T^' AcamS S, ' r °' A ^ as S PP- Omilhodoros spp., 
rryalomma spp., Ixodes spp P ^3^,^^^ ™ P ice P halus spp., Amblyomma spp. 

S.^Ss^ -fc^T*- ^ ,,nili. Drench, dip- 

rT^ iP n nCma SPP ' ™™ s PP^ursaphcla!chu^spp Mcl ° ld ° 8ynC Sp P" ^phclcnchoidcs spp., Lo„g idoru P s 

,o Si iStfC! d^^^r™ "W T BCkampfU " 8 - pflanzenschadi- 
wunns Hclio.his vircscens), die Larven des M««S^SS^' m"^' ^ RaUpCn <,CS Ba ™Wollka pS el- 
iclla xylosiella) sowie R all pcn des Uccr^i^Si^^S^V^ 1 ^^ dic RaUpcn dcr K °hlschabc Plu- 
[0046] Dic crtindungsgcmaBcn Stoffc™ oon S £ h CX ' gUa " nd ^Podop.cra frugiocrda) cinsetzen. 
Raupcn des Baun.wollkapsciwur.ns ( Helta hi ^S2£l?T d CmC SChr fiUtc ^rkungsdaucr, wie z. B. gcgcn dic 
» [0047] DicerfmdungsgLalicnVc^ 

".engen auch als Hcrbizidc und MikrSdf bcS Konzcntrationcn bzw. Aufwand- 

(cinschlicBHch na.Urlich vorko.n.nend ^ Wildpflanzcn oder KuUurpflanzcn 

Zuchtungs- und Optitnicrungsmcthodcn cxler Seh bMnoSZ^ T ™"> dic durch k °"ven.ionelle 

t.oncn dicscr Mclhoden crhai.cn werden kbnner nr T a f U " d 8 cnlcchnolo S is ^ M^len oder Kombina- 

Sortcnschutzrcchtc schu.zbarcn S^fSStSSSEl '"T" 0 " Pnaracn Und ™**licBlich dcr durch 
35 und untcrirdischen Telle und Organ Z^S^^^^^^^ oberirdischen 
spiclhaft Blatter, Nadcin. Stengel, Stlimmc, SSJ tachfi? F l„ S u S ^ *! B S" d " WCrdcn ' wobci b - 
zotnc aufgcfUhrt werden. Zu den Pflanzcnlcilcn echart a ,,dX , d Samcn S0WIC Wur/C,n - Knollc " u "d Rhi- 
.natcrial. beispielsvveisc Steck.ingc, VC8C ' a,iVCS ^ Wh ™« S - 

SSBinw^ - ^rkstoffen crtalgt direkt oder 

durch Tauchen SprUhcn, Verdampfcn, i^SS^iS^^^J^ Bchandlungsmcthodcn, z, fl. 
Samcn, wciterh.n durch cin- oder tnchrschichtigcs UmhUlicn Vermchnmgsmatcrial, insbesonderc bei 

pulver! ££!S^J£Z ;S h £tS -den, wie Lasungen, Emu.sioncn, Spritz- 

Wirkstoir-itupragnierte Natur- und •SIl!ta^tS?F?? ^, ^ f*' ^^^^HmuLsions-Konzxn^tc, 
[0051] Dicsc Ponnulierungcn wcrde Hn bckannter Wri * mlv *^«V« in polymeren SlolTcn. 
SuvcktniUcln.alsonUssigcnLung „iu S S&fI£^^£ ,8e ^ , f• Z ' B - ^ Vcnnischcn dcr Wirksloffc ",it 
flachenaktiven Mitteln, a | so Ba^LZl^^ SS^S^ 90 ' f,^ MMs unt - Verwendung von ober- 
[0052] Im Folic dcr Bcnutzung von wSStoftSET U ^ schaumer7e "8<=ndcn Mitteln. 
sungsmittel vcrwendet werden. Als flussige L^nmSS koiZ, - " * ' a " ch L or 8 anisc «e Losungsmittel als Hilfslo- 
luol, odcrAlkylnaph,halinc,chloricneAromrn u ^ 
ChlorethylcncoderMethylenchlorid ,12*™?*** Kohlcnw ^scrstoffe, wic Chlorben^olc, 

tionen, m incralische und pflanzhche C SS^E^"?^ ««« Parafr '-- «• B. Erdolfrak-' 
Accton, Methylethylkcton, Me.hylisobu tyVkcton TSbJoSSS nl « I 7 5 dCfCn EthCr Und ^ Kctone w ^ 
mid und Dimethylsulfoxid, sowie Wasser Cyclohexanon, stark polare Losungsmittel, wic Dimethylfornia- 

[0053] Als feste Tragerstoffc kommen in Frage- 
z. B. Ammoniumsalze und naturliche (Jesteinsmrhl,. v„u ... 

morillonit Oder Dia.on.eenerde und JJSSooiSZ^^, Tt-' T' Quare ' Alta P u, fii'. Mont- 

likate, als feste Tragerstoffc fiir Granulate ^^?5S^B^h^ b ^ Kicselsaure, Aluminiuntoxid und Si- 
Calc t, Marmor, Bims, Scpiolith, Do.onut Se ynthShe GfanuSus? "* ^"'einc wie 

w,c .Granulate aus organischem Material wie Saoemeh Kok^nl f CTT 1 "™ U " d or 8 anische « Mehlen so- 
g.cr- und/oder schaumerzeugende Mi.tel korameSge & 3 Ma.skolben und Tabakstengeln; als Emul- 

SST? C l k0,nmCn •? F T : R - ^wISS^^^ Ei "-'« h y d -y-«c; a. s Dis- 

X ^ naturliche und synthctischc ^. 
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10 2-Phcnylphcnol(OPP) W (lSOth,oc y anatomc %l)-acct am id > 

9H-Xanthcn-9-carbonsaure-0 i . 

bi S -(l-Mcthylcthyl).3- m c£ y ^^^ 

Mcthantctrathiol-Natriumsalz. 



..^i-^uinunisaiz, 

N-(4-Cyclohcxylphcnyl)- 4 5 

N-(4-HcxyIp hl; nyl)-l > 4,5 JiS^^?"?^"™ 1 * 
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4 5 Baktcrizidc 

50 Inscktiz idc/Akarizidc/Nc ma tizidc 

[0061] Abamcctin, AccDhatc Ar« ■ •_. 

ph«n«*ri„, An, iMz . JS"*!^ A " m » C « 1 '- AWta* AI*» Ka rt> Alnhi 

afc^CMxqlaiMtn.c ° pro,ra °' B » u *»f<M.li"ioc«bo,i m ,B„, y | py . 
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Halofcnozidc HCH, Hcptcnophos, Hexallumuron, Hexythiazox, Hydroprcnc, 
Imidacloprid, Indoxacarb, Isazofos, Isofcnphos, Isoxathion, Ivcnncctm, 
Kcrnpolycdcrvircn 

Milbcmycin, Monocrotophos, 

Naicd, Nitcnpyram, Nithiazinc, Novaluron 

pjS-to»». *y«*«. p * ridalhion ' Pyrimidifcn> 

Quinalphos, 

Triazophos, Triazuron, Trichlophcnidinc, TYichlorfon, 'IViflumuron, TYimcthacarb, 
Vamidothion, Vaniliprolc, Vcrticillium lccanii 



YI 5302 



m>hcnoxy^ . . „ /lt „ • • 

( .. [2 (3 

2-(2-Chlor-6-nuorphcnyl)-4-[4-(l,l-dimcthylcthyl)phcnyl]-4,5-dihydro-oxazol 
2-(Acctlyoxy)-3-dodccyH,4-naphthalindion 

lchlor-5-t(6-chlor-3-pyridinyl).ncthoxy]-2-(3.4-dichlorphcnyl)-3(2H)-pynda/ J non 
Bacillus thuringicnsis strain EG-2348 

Bcnzocsaurc[2-bcnzoyl-l-(l,l-dimcthyIcthyl)-hydrazid „„,„.,.., 
rumnsaurc2,2Hli.nc l hyl-3K2,4-dichlor P hcnyl)-2-oxo-l-oxasp.ro[4.5]d C c-3-cn-4-ylcs«cr 

f3-((6-Chior-3-pyridinyl)mcthyl]-2-thiazolidinylidcn]-cyanamid 

Dihydro-2-(nitromcthylon)-2M-l,3-lhiazinc-3(4II)-carboxaldchyd 

Eihyl-[2-[ll,6-dihydro-6oxo-l-(phcnylmcihyl)-4-pyridazinyl]oxy]cihyl]-carban.at 

N-[(2-Chlor-5-lhiazolyl)mcthyl]-N'-nicthyl-N"-nitro-guanidin 
N-Mcihyl-N'-(l-mcthyl-2-propcnyl)-l>hydrazindicarbothioainid 

N-Melhy l-N'-2-propenyl- 1 ,2-hydrazindicarbolhioamid 

0 0-Dicthyl-[2-(dipropylamino)-2-oxocthyl]-cthylphosphoraimdothioat 

[M62] Auch cine Mischung mil andcrcn bekannten Wirkstoffcn, wic Hcrb.z.dcn odcr m.t Dungcm.ttcln und Wachs 

^"SSlS^iBcn Wirkstoffe k6nncn fcrncr bcim Einsatz als Inscktizidc in ihrcn handdsUblichcn taw- 
S^^SZESL. Formulicrungen bcrcitcten Anwcndungsformen in Mischung nut 
gen S'yne^ten sind Verbindungen, durch die die Wirkung der Wirkstoffe geste.gert w.rd, ohne dass der zugesetzte 

lenBereichen variieren Die Wirkstofflconzentration der Anwendungsformen kann von 0,0000001 b»s zu 95 0ew. 
Wirkstoff, vorzugsweise zwischen 0,0001 und 1 Gew.-% liegen. w . 

rnoffil Die Anwendung geschieht in einer den Anwendungsformen angepassten ubhehen Weise 

Bei d\r Anwendung gegen Hygiene- und Vorratsschadlinge zeiehnct sich der Wirkstoff durch e.ne hervorra- 

fu067] Wie bereits oben erwahnt, konnen erfindungsgcmaB alle Pflanzcn und deren ? % ^^r^^ 
bevorzugten Ausfuhrungsform werden wild vorkommende oder durch konvenUonelle b » lo 8^° Z £^^ 
Kreuzung oder Protoplastcnfusion erhaltenen Pflanzenarten und Pflanzensorten sowie deren 

lichen Pflanzcnsortcn behandelt. Unter Pflanzensorten versteht man Pflanzen m.t neucn E.genschaften ( Tra.ts ), d.c so- 
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S,and0rt und Wach Sl um S bcdin g ungcn (BAdcn, K.ima. Vege- 
s K5S£ So iTbciSlw 1 ' '! ' 1 ri,n * ,n f 8 cm8Bc Bchandlung auch uberadditivc ("syncgi.stischc") lif. 

lum orb ah te Mr ™l & t f u g ^"^"Wmim vcrwendbarcn Static und Millel, bcsscrcs Pflanzcnwachs- 
b w SZffl^^^S niedri 8 cn ; lb '»P- at »-n . crho.Hc Toleran* gcgcn Trockenl.i, ~ 8 c , 
Sere QuaTita. tfiS^ 5 ' cr ' c,chterte &ntc ' Bcschlcunigung dcr Reife. hohcrc Em.cc^gc, 

,., dcr SlSXShtSf^^ " ^P"***. h ®™° Lagcrfiihigkeii und/oder Bcarbcitbarkci 
007oT 7 h . , r . c, 8 cnUlch 7U e ^an C ndcn lirtcklc hinausgchen. 

Higcnschartcn sind cine crhoh c ^Ahwihr H,,Pn P Wcucrc und besonders hcrvorgchobcnc Bcispiclc fur solchc 

ten, Milbcn. ptt n« pTcn tS c 7u„S T"*" ^ n,ikr ° biC " C SdadSn ^ wic 8C8Cniibcr 
slinimlc hcrbi/idc WirkTX Ak n ' . ™ Vircn SOWlc cmc crh6hlc Tolcranz dcr ™anzcn gcgcn bc- 

Scn RcS Mais t> a £*iVf T T 6 ^ P " anZCn WCr< ' Cn dic wichti 8 cn Kulturpflanzcn. wic Gc.rcidc 

den Ms iMscn^hnifPn r-ivX , u \ J 1 KartofTc1 ' Baumwollc und Raps besonders hervorgchoben wcr- 

^^^z^l^z toZSEs^J^fF* Abw r hr der Pfl — ^ Inscktcn 

giensis (z. B durch dic Ce^WM^f^A^! ? durch das 8 cnctischu Maloria ' ™* Bacillus Thurin- 
chend cxprimicrtc Pro.cinc und Tox inc Al ^Sn^rE^ '"h T' 0 Rusis,unz S<™ und cn.sprc- 

/.cichnung™ Yffi D ™ AW? ' £ R m! n ^ T^T™ 1 KartofFclsortcn genannt, dic un.crdcn Handclsbc- 
dun ^^^^^S^T^S^ S ° JaSOrlCn 8Cnannt ' dic untcr dcn Handclsbc/xichnungcn Roun- 
zcichnung Clearfield® vcrtriebene K n m I . I " blz ' d ; Tol ^" z 8«uchlelc) Pflan/.en scicn auch dic untcr dcr Be- 

und Flohc. Zu diescn Parasitcn gchorcn ^ pdraslt,crcndc Fl'cgcniarvcn. Lausc, Haarlingc, Fcdcrlingc 

Am dcr Ordnung dcr Anoplurida z. B. Hacmatopinus spp., Linognathus spp., Pcdiculus spp., P.i.irus s PP ., So.cnopo.cs 

ggwaaaBser i i n 1 „ , i i. .j .ji 

spp., Wohlfahrtia spp., Sarcophaga sp ) CtesS'sDn Hv^^f r^' Calh P hora S PP- Lucilia S PP- Chrysomyia 
spp., Mclophagus spp PP " PP " H yP° denna S PP- Oasterophilus spp., Hippobosca spp., Lipoptena 

a ■ /~\ i 5 ! ' ad/ -"- umcx s PP-^riatomaspp.,Rhodniussnn Panstron p vl us qnn 

I"" 1 ?!" A , car * < A ""<la) »n<l <fcn Ordnungen der Mem- sowio Mcsosif.mat, 7. B Areas ,pp Omilho- 
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M74] Die A« wcndun ^^ von bcispiclswcisc TUblcttcn, JgJJ^ wic mn Bc.spicl ^durcj ^nj n(lung m 
Sc Vcrabrcichung in Form von P nlcta lc Vcrab Ap p«kation, durch derma. ^ 

nsck.cn /.cigcn, » '^Sugswcisc - ohnc J«« Xcslob iun, p la nicolHs, Lyctus 

Sndrobium ^^^08^ acqualc, Minthcs mW^J*. Dinodc rus minuius. 

mcs S antoncns>s, BUicuin Malc rialicn zu vcrstchcn, 

SSJSassu «-* «- ;;- m vor tesctMteM . - — - - - 

benzol vcrwendct. Minura lole mil einem Sicdcbcrcu n Petrolcu m bzw. Arom 

100871 Vortcilhafl ge tange oMm «ja ebcreich von 250 b.s J3U siedebc . 

° tST AVAILABLE CC 



"». Si *bo reiehvon ,„.. „ DE 101 35 551 a 1 



10 



45 



50 



Bewuchs durch sessile EnSo?, ? A ' gen ' ^P'elsvveise Fc.n, ^"fcnthaite 2U einer deu.iichen 

,4 BEST AVAILABLE CC 



10 



DE 101 35 551 A 1 

disulfid, Antimonoxid, polymcrcm Butyltilanat, Phcnyl-(bispyridin)-wismutchlorid, Tri-n-butylzinnfluorid, Mangan- 
ctlwtcnbisthiocarbamat, Zinkdimcthyldithiocarbamat, Zinkclhylcnbisthiocarbamat, Zink- und Kupfcrsaizc von 2-Pyri- 
dinlhiol-1-oxid, Bisdimcthyldithiocarbamoylzinkcthylcnbisthiocarbamat, Zinkoxid, Kupfcr(I)-cthylcn-bisdithiocarba- 
niat, Kupfcrthiocyanat, Kupfcrnaphthcnat und Tributylzinnhalogcnidcn vcr/ichtct wcrdcn odcr die Konzcntralion dicscr 
Vcrbindungcn entscheidend rcduzicrl wcrdcn. 

[0107] Die anwendungsfcrtigen Aniifoulingfarbcn konncn gcgcbcncn falls noch anderc WirkstolTe, vorzugswcisc Al- 
gizide, Fungizide, Hcrbizide, Molluskizide bzw. anderc Anlifouling-Wirkstofle enthaltcn. 
[010S] Ms Kombinationspartncr fUr die crfindungsgcrnaBcn Antifouling-Mittcl cignen sich vorzugswcisc: 
Algizide wie 2-tert.-Butylainino-4-cyclopropylanuno-6-ine!hylthio-U3,5-triazin, Dichlorophen, Diuron, Endothal, I«cn- 
linacctat, [soproturon, Mclhabcnzthiazuron, Oxyfluorfcn, Quinoclaminc und Tcrbutryn; 

Fungizide wie Benzolb]lhiophcncarbonsaurecyclohexylamid-S,S-dioxid, Dichlolluanid, Fluorfolpet, 3-Iod-2-propinyl- 
hutylcarbamal, Tolylfluanid und Azoic wie Azaconazolc, Cyproconazolc, Rpoxyconazolc, Hcxaconazolc, Miconazole, 
Propiconazole und Tebuconazole; 

Molluskizide wie Fcntinacetal, Mctaldchyd, Melhiocarb, Niclosamid, Thiodicarb und Trimcthacarb; 
odcr herkommlichc Ami fouling- WirksLoffe wie 4,5-Diehlor-2-octyl-4-isolhiazolin-3-on, Diiodmelhylparatrylsulfon, 2- 15 
(N,N-Oinicthylthiocarbamoylthio)-5-nitroihiazyl, Kalium-, Kupfcr-, Natrium- und Zinksalze von 2-Pyndinthiol-l-oxid, 
Pyridin-triphcnylboran, Tcftabutyldistannoxan, 2,3,5,6-Tctrachlor-4-(mcthylsulfonyl)-pyridin, 2,4,5, 6-Tctrachlorois- 
ophlhalonitril, Tctramcthylthiuramdisulfid und 2,4,6-Trichlorphcnylmalcinimid. 

[0109] Die verwendeten Antifouling-Mittcl enthaltcn die crfindungsgcrnaBcn Wirkstoff dcr crfindungsgcrnaBcn Vcr- 
bindungcn in cincr Konzcntration von 0,001 bis 50 Gcw.-%, insbesonderc von 0,01 bis 20 Gcw.-%. 20 
[0110] Die crfindungsgcrnaBcn Antifouling-Mittcl enthaltcn des wcitcrcn die ublichcn Bcstandteilc wie z. B. in Ungc- 
rer, Chcnr. Ind. 1985, 37, 730-732 und Williams, Antifouling Marine Coatings, Noycs, Park Ridge, 1973 bcschricbcn. 
[0111 1 Antifouling-Anstrichmittel enthaltcn ncben den algizidcn, fungiziden, molluskizidcn und crfindungsgcrnaBcn 
insektiziden Wirkstoffen insbesonderc Bindemiltcl. 

[0112| Bcispiclc ftir ancrkanntc Bindemiltcl sind Polyvinylchlorid in cincm Losungsmittclsystcm, chloncrtcr Kau- 25 
tschuk in cincm Losungsfnittelsystem, Acrylharzc in cincm Losungsmittclsystcm insbesonderc in cinem wassngen Sy- 
stem, VinylchloriaWinylacetat-Copolymcrsystcmc in Form wiissrigcr Dispcrsionen odcr in Porm von organischen Lo- 
sungsmittclsystemcn, Butadien/Styrol/Acrylnitril-Kautschuke, trocknende Ole, wie Leinsamcnol, Harzcstcr odcr modi- 
fizicrtc Tlartharzc in Kombination mit Tccr odcr Bilumina, Asphalt sowic Rpoxyvcrbindungcn, geringc Mcngcn Chlor- 
kaulschuk, chloriertes Polypropylen und Vinylhar/c. 

[01131 Gcgebencnfalls enthaltcn Anstrichmittcl auch anorganischc Pigmcntc, organischc Pigmcnlc odcr FarbstofTc, 
welche vorzugswcisc in Seewasser unloslich sind. Ferncr konncn Anstrichmittcl Materialien, wic Kolophonium enthal- 
tcn, urn cine gcstcucrtc Frcisctzung dcr WirkstolTe zu crmoglichcn. Die Anstrichc konncn ferncr Wcichmachcr, die rheo- 
log'isehen Eigcnschaflen bccinflussendc Modifizierungsmillel sowic anderc herkommlichc Bcstandteilc cnthallen. Auch 
in Sclf-Polishing-Antifouling-Systcmcn konncn die crfindungsgcrnaBcn Vcrbindungcn odcr die oben genannten Mi- 
schungen cingcarbcitet wcrdcn. 

[0114] Die WirkstolTe eigncn sich auch zur Bekiimpfung von ticrischen Schadlingcn, insbesonderc von Inscktcn, bpin- 
ncnticrcn und Milbcn, die in gcschlosscncn Raumcn, wic bcispiclswcisc Wohnungcn, Fabrikhallcn, BQros, Fahrzcugka- 
bincn u. a. vorkommen. Sic konncn zur Bekiimpfung dicscr Schadlingc allcin odcr in Kombination mit andcren Wirk- 
und IlilfsstolTcn in Haushaltsinscktizid-Produktcn verwendet wcrdcn. Sic sind gegen sensible und rcsistcnte Artcn sowic 40 
gegen alio Hntwicklungsstadien wirksam. Zu dicsen Schadlingcn gehorcn: 
Aus dcr Ordnung der Scorpionidca z. B. Buthus occitanus. ; 

Aus der Ordnung dcr Acarina z. B. Argas persicus, Argas renexus, Bryobia ssp., Dermanyssus gallinae, Glyciphagus do- 
mcsticus, Ornithodorus moubat, l^hipiccphalus sanguineus, Trombicula alfreddugesi, Neutrombicula autumnalis, Dcr- 
matophagoides pteronissimus, Dennatophagoides forinac. 
Aus dcr Ordnung dcr Arancac z. B. Aviculariidac, Arancidac. 

Aus der Ordnung der Opiliones z. B. Pseudoscorpioncs chelifer, Pseudoscorpiones cheiridium, Opiliones phalangium. 
Aus dcr Ordnung dcr Isopoda z. B. Oniscus ascllus, Porcellio scabcr. 
Aus dcr Ordnung dcr Diplopoda z. B. Blaniulus guttulatus, Polydcsmus spp. 
Aus der Ordnung der Chilopoda z. B. Gcophilus spp. 

Aus dcr Ordnung dcr Zygcntoma z. B. Ctcnolcpisma spp., Lcpisma saccharina, Lcpismodcs inquilinus. 
Aus dcr Ordnung dcr Blaltaria z. B. Blatta orientalies, Blattclla germanica, Blattella asahinai, Lcucophaea madcrae, Pan- 
chlora spp., Parcoblatta spp., Pcriplaneta australasiae, Periplaneta aincricana, Pcriplaneta brunnca, Periplaneta fuligi- 
nosa, Supella longipalpa. 

Aus der Ordnung dcr Saitatoria z. B. Achcta domesticus. 
Aus der Ordnung der Dermaptcra z. B. Forficula auricuiaria, 
Aus dcr Ordnung der Isoptcra z. B. Kalotermcs spp., Reticulitermes spp. 
Aus dcr Ordnung dcr Psocoptera z. B. Lepinatus spp., Liposceiis spp. 

Aus dcr Ordnung dcr Colcptcra z. B. Anthrenus spp., Attagenus spp., Dcrmcstes spp., Lathcticus oryzae, Necrobia spp., 
Ptinus spp., Rhizopcrtha dominica, Sitophilus granarius, Sitophilus oryzac, Sitophilus zeamais, Stegobium paniceum. 
Aus dcr Ordnung dcr Diptera z. B. Aedes aegypti, Aedes albopictus, Aedcs taeniorhynchus, Anopheles spp., Calhphora 
erythrocephala, Chrysozona pluvialis, Culcx quinquefasciatus, Culex pipiens, Culex tarsalis, Drosophila spp., Fanma ca- 
nicularis, Musca domcstica, Phlcbotomus spp., Sarcophaga carnaria, Simulium spp., Stomoxys calcitrans, Tipula palu- 

Au^dcr Ordnung dcr Txpidoptcra z. B. Achroia grisella, Galleria mellonella, Plodia interpunctclla, Tinea cloacetla, Ti- 65 
nca pellionella, Tineola bisselliella. 

Aus der Ordnung der Siphonaptcra z. B. Ctcnocephalidcs canis, Ctcnoccphalidcs fclis, Putex irritans, Tunga penetrans, 
Xenopsylla chcopis, 
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Aus dcr Ordnung dcr Hyrncnoptcra z. B. Camponotus hcrculcanus, Lasius fuliginosus, Lasius nigcr, Lasius umbratus, 
Monomonum pharaonis, Paravcspula spp., Tctramorium cacspitum. 

Aus dcr Ordnung dcr Anoplura z. B. Pcdiculus humanus capitis, Pcdiculus humanus corporis, Phlhirus pubis. 
Aus dcr Ordnung dcr Hetcroptcra z. B. Cimcx hcn.iptcrus, Cimcx lcctularius. Rhodinus prolixus, 'IViatoma infcstans. 
«, i J • An ^ ndu "8 Bcrc.ch dcr Haushaltsinscktizidc crfolgt alicin odcr in Kombination rnit andcrcn gccignctcn 
bSZSto InMktSdW P a?s?n aUrcCStem, (:arbama,Cn • p y rcIhroidcn - Wachstumsrcgulatorcn odcr Wirksloffcn aus andcrcn 
[0116] Die Anwcndung crfolgt in Acrosolcn, druckloscn Spruhmittcln, z. B. Pump- und ZcrstUubcrsprays, Ncbclauto- 
maten Foggcrn, Schaumcn, Gclcn, Vcrdampfcrproduktcn mit Vcrdanipfcrplattchcn aus Cellulose oder Kunststoff, FlUs- 
s.gvcrdamplcrn, Gel- und Mcmbranvcrdampfcrn, propcllcrgctriebcnen Verdampfcrn, cncrgicloscn bzw. passiven Ver- 
dampfungssystcmcn, Mottenpapieren, Moltensackeh.cn und Mottengelen, als Granulate odcr SUiube, in Streukodern odcr 
Kodcrstationcn. 

[0117J Die Hcrstellung und die Verwcndung dcr erfindungsgema6en SlofTe geht aus den folgenden Bcispielcn hervor. 

I lerstellungsbeispiele 
Bcispicl 1 




35 



ml TJ n 0 Z iV^T* I'll W " ,M0l) 3 -( 4 - Chlor P hl:n y | )-4-(4-cyanpyrazoH-yl)-4,5-dihydro-lH- P yrazol 
(Bsp. n- 1 ) 0,1 ml Tncthy am.n und 80 ml Mcthyl-tert.-butylethcr gibl man bci 70°C 0,63 g (4, 1 mMol) 4-Chlorphcnyli- 
socyanat. Man ruhrt das Gcm.sch 15 Minuten bei 70°C nach und lasst cs dann langsam auf Raumtcmperatur abkUhlen. 
Das ausgcfallcnc Rrodukt w.rd abgcsaugt und mit etwas Mcthyl-tert.-butylethcr nachgcwaschcn. 
[01191 Man crhilt ,4 g (80% der Thcorie) 3-(4-Chlorphcnyl)-4-(4-cyanpyrazol-l-yl)-4,5-dihydro-l-pyrazolcarbon- 
saurc-4-chlorandid mit dem logP (pH2) = 3,64. 
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[0120] Zu einer Suspension von 0,2 g (5 mMol) Natriumhydrid (60%ig in Mineralol) in 20 ml Tctrahydrofuran gibt 

lid (5 mMol) und dann 1,2 g (10 mMol) Bromacetonitril. Das Gemisch wird 18 Stunden unler Riickfluss erhitzt und dann 
im Vakuum eingedampft. Den Riickstand vcrsetzt man mit 50 ml Wasser und extrahiert das Reaktionsprodukt mit Essig- 
saurcethylether. Dicorgamsche Phase wird iiber Natriumsulfat getrocknet und im Vakuum eingedampft. Den Riickstand 
reimgt man durch praparative IIPLC. 

[0121] Man erhalt 0,15 g (6% der Theorie) S-f^ChlorphcnyD-^^yanpyrazol-l-yD^.S-dihydro-l-pyrazolcarbon- 
saure-(N-cyanmethyl)-tnnuormethoxyanilid mit dem logP ( P II2) = 3,68 

[0122] Analog den Bcispielen 1 und 2 bzw. gemaB den allgemeinen Angaben zur Herstellung werden die in der folgen- 
den labelle 1 angegebenen Vcrbindungen der Formel (I) erhalten: 
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Tabcllc 1 




a) 



Bsp.Nr. 


Rl 


R2 


R3 


R4 


logP (pH2) 


3 , 


CN 


CI 


OCF, 


H 


3,91 


4 


CN 


CI 


CF 3 


H 


3,86 


5 


CN 


CI 


SCF 3 


H 


4,27 


6 


CN 


CI 


OCF3 


COOCH3 


3,82 


7 


CN 


CI 


OCF3 


COOC 2 H 5 


4,06 


8 


CN 


CI 


OCF3 


COOC 4 H 9 -t. 


4,84 


9 


CN 


Br 


OCF3 


H 


4,00 


10 


CN 


Br 


SCF 3 


H 


4,35 


11 


CN 


Br 


S0 2 CF 3 


H 


3,88 


12 


CN 


CI 


SOCF3 


H 


3,28 


13 


CN 


I 


OCF3 


H 


4,12 


14 


CN 


I 


SCF3 


H 


4,48 


15 


CN 


SCF 3 


OCF3 


H 


4,39 


16 


CN 


SCF 3 


SCF 3 


H 


4,73 


17 


. COOCH 3 


CI 


OCF3 


H 


3,95 


18 


CN 


CI 


S0 2 CF 3 


H 


3,78 
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Bsp.Nr. 


Rl 


R2 


R3 


R4 


logP( P H2) 


19 


CON(CH 3 ) 2 


CI 


OCF3 


H 


3,27 


20 


CONHCH3 


CI 


OCF3 


H 


3,07 


21 


CONHCH3 


CI 


SCF 3 


H 


3,39 


22 


CONHCH3 


CI 


S0 2 CF 3 


H 


3,00 


23 


CONH 2 


CI 


OCF3 


H 


2,94 


24 


CONH 2 


CI 


SCF 3 


H 


3,24 


25 


CONH 2 


CI 


S0 2 CF 3 


H 


2,94 


26 


CON(CH 3 ) 2 


CI 


SCF3 


H 


3,27 


27 


CON(CH 3 ) 2 


CI 


S0 2 CF 3 


H 


3,27 


28 


CN 


CI 


Br 


H 


3,73 


29 


CN 


CI 


CN 


H 


3,00 


30 


CN 


CI 


I 


H 


3,90 


31 


COOCH3 


CI 


SCF 3 


H 




32 


COOCH3 


CI 


SO2CF3 


H 




33 


COOC 2 H 5 


CI 


OCF3 


H 




34 


COOCH3 


Br 


OCF3 


H 




35 


CSNH 2 


CI 


OCF3 


H 




36 


CN 


Br 


Br 


H 




37 


CN 


Br 


I 


H 
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Hersteilung dor Ausgangsprodukte der Fonnel (II) 
Beispicl (H-l) 




(D-l) 



[<)f23] Zu einer Losung von 5 g (0,02 Mol) 2-(4-Cyanpyrazol-l-yl)-4'-chloracetophenon (Bsp. V-l) in 50 ml Methy- 
lenchlorid gibt man bei Raumtempcratur 2,16 g (0,021 Mol) Bis-dimethylaminomethan und erhitzt die Mischung 18 
Stunden unter Ruckfluss. Dann dcstillicrt man das Losungsmittel im Vakuum ab und lost den Riickstand in 50 ml Etha- 
nol. Nach Zugabe von 1,13 g (0,0226 Mol) Hydrazinhydrat wird das Reaktionsgemisch 3 Stunden bei 30°C geriihrt. Das 
65 ausgefallenc Produkt wird abgesaugr, mit etwas kaltem Ethanol und mit Wasser nachgewaschen, 

[0124] Man erhalt 3,3 g (61% der Theorie) 3-(4-Chlorphenyl)-4-(4-cyanpyrazol-l-yl)-4,5-dihydro-lH-pyrazol mit 
dem logP(pH2) = 2,ll. 

[0125] Analog Beispicl (H-l) bzw. gemafi den allgemcincn Angaben zur Hersteilung werden die in der folgenden Ta- 
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Vcrbindungcn 
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d crFormci(II)crhaUcn: 



Tabcllc2 




Hcrstcllungdcr 



VorproduktcdcrFormcKV) 



Bcispiel (V-l) 



m itV/assernach.Manerha , 



(V-l) 
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N ^^COOH 
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(Vc-1) 
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/ — A O -Stufe 



ml 



9% dcr TW?* m ." 



10 
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v CON(CH) 

«3«£S3H^a^' 



g 
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Anwcndungsbcispiclc 
Bcispicl A 
Dtabrotica-Tcst (Larvcn im Bodcn) 



gcgcbcncn Mcngcn Losungsm.ttct und Lmuig jc 

Bcispicl B 



Hcliothis vircsccns-Tcst . 



25 



30 



35 



Bcispicl C 
Phacdon-Larvcn-Tcst 



gcgcbcncn Mcngcn Losungsnuttd und Emulgator und v , unc dcr .cwunschtcn Konzcn- 

gctunschtc Konzcntrat.on. T<juchen in die Wirkstoffeubc« da g ^ ^ 

101421 Kohlblaltcr (Branca, ° l ^ a £S chb i all kafcrs (Phacdon cochlcanac) bcscUt, sola g 
ration bchandclt und nut Larvcn dcs Mccrrc Kafcrlarvcn ab- 

fcuchl sind. .. die Abl6lung in % bcstimmt. Dabc. bcdcutct 100%, 

[0143] Nach dcr gcwUnschtcn ZcUW.rdAeAWo g V crbindungcn I, 

Ictotct wurdcn; 0% bcdcutct, dass to^JgSSJ Tw.rkstoffkonzcntration von 500 ppm B. 

2, 3, o, /» o» y * 1V/ ' 



Bcispiel D 
Plutella-Test 
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BcispicI E 
Spodoptcra cxigua-Tcsi 

[0149J zJSE AIk y ,a O"Poly 8 lykoIc t hcr 

BcispicI F 

20 Spodoptcra frugipcrda-Tcst 

10153]' Zur HcmcllZ ci y ^L POlygtyk0lcthcr 

[0155] Nach dcrscwicK ^? ""^nns (Spodoptcra frugipcrda E2 8 d ° r 6 c wiinsch.cn Konzcn- 

BcispicI 6 

Diabrotica bal.ca.a - Tcs. (Larvcn im Bodcn) 
Circnzkonzcnirations-Tcst^odcninsckicn Tlni,, ., 

foi57j 7urSL? u „? . AIky, ^ 1 y« , y^«^ 

gcgcbcncn McngTSIVs'S^ Wirkstoffzubcreitung vcrmischt n,an . r • k • 

die gcwUnschtc KonzcnS o ' 8 ' bt d ' C angC « cbcnc Mc "S<= ^fg^^^^T 11 ^^'^ mi 1 d " a "' 

10158J DicWirkstoffzubSuncwirH „ UndVcrdUnntd «Konzcnlr al mitWasscrauf 

von Monsanto Comp., USA) ge | c « K o^ pf 5 Maimer der i t S Sn ™, 

gcscizt. Nach wcitcrcn 7 Taecn wifJ I J? w- , gCn Wcrdcn in dcn behandclten Bodcn hT ° U ^ RD OWwnwfchen 
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t .. . , He,i0thiSVirCSCCnS - TeS, ^ h - d '- 8 ^ S generP fl anzen) 
L° su n8sniittel:7GewichtsteilcDiraethvlfom, m 
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DE 101 35 551 A 1 

Patcntansprilchc 

1. pynaolin-DcrivatedcrFonncia). 
R 1 




10 



15 



Rl „ „„ AM—*" 1 •* D * ta "" 0C1 * 0 " , ' 
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inwelcher angegebenen Bedeutungen haben, fij 
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R 3 (ill) 



in wclchcr 

F? 1 ryrazolm-Dcnvafc dcr Forme! ff a ) 



cnwartcincsVtrdUnnunj.sn.iucls 



20 



25 




(la) 



in wclchcr 
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Bcdcu.ungcn ha, und 
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(H) 



in welcher 



fienonc derFonnel(V) 



gekennzeichnet, dass 




(V) 



in wclchcr 
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R l und R 2 die in Anspruch 1 angcgcbcncn Bcdcutungcn haben, in cincr crstcn Stufc mit Bis-di alky 1 ami nomc- 
thancn dcr Formcl (VI) 

(Alk) 2 N-(:il2-N(Alk) 2 (VI) 

5 

in wclcher 

AlkfflrCrCrAlkylstcht, 

in Gcgcnwart eincs incrtcn, organischen Losungsmittcis (vorzugsweisc Ilalogcnkohlenwasscrstoflfcn) bci 
Tcmperaturen zwischen 0°C und 120°C, vorzugsweisc zwischen 20°C und 80°C, umsctzt und die dabci cntstc- 
henden Dialkylaminoalkylkctonc dcr Formcl (VII) 10 




(vn> 



15 



in wclcher 

R l und R 2 die in Anspruch 1 angcgcbcncn Bcdcutungcn haben und 
« Alk die oben angcgcbcncn Bcdcutungcn hat, 

gcgcbcncnfalls isolicrt und in cincr zweiten Stufc mit Hydrazin-(hydrat) in Gcgcnwart cincs incrtcn, organi- 
schen Losungsmittcis (vorzugsweisc Alkoholc) bci Tcmpcraturcn zwischen 0°C und 80°C, vorzugsweisc zwi- 
schen 20°C und 50°C, umsctzt. 
12. Substituicrtc Acetophenonc dcr Formcl (V) 



20 



25 




(V) 



30 



in wclcher 

R l und R 2 die in Anspruch 1 angcgcbcncn Bcdcutungcn haben. 

13. Vcrfahrcn zum Hcrstcllcn von substituicrtcn Acctophcnoncn dcr Formcl (V) gcmUB Anspruch 11, dadurch gc- 
kcnnzcichnct, dass man 

d) Halogcnacctophcnonc dcr Formcl (VIII) 



r 2 — ^3^C_ 2 ^ 

in wclcher 

R 2 die in Anspruch 1 angegebenen Bcdcutungcn hat und 

Hal 2 filr Halogen steht, 

mit Pyrazolen der Formcl (IX) 




(IX) 
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in wclcher 

R 1 die in Anspruch 1 angegebenen Bedeutungen hat, 

in Gegenwart eincr organischen oder anorganischen Base und gcgebenenfalls in Gegenwart eines inerten, organi- 
schen Losungsmittcis, bei Temperaturen zwischen 0°C und 100°C, vorzugsweise zwischen 20°C und 80°C umsetzt. 
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The present invention relates to novel pyrazoline derivatives, to processes for their 
preparation and to their use as pesticides. 

5 

It is known that certain substituted pyrazolines have insecticidal and acaricidal 
properties (cf., for example, DE-A 44 16 1 12, EP-A 0 679 644 or EP-A 0 438 690). 
However, the activity of these compounds is, in particular at low active compound 
concentrations and applications rates, not always entirely satisfactory. 

10 

This invention accordingly provides novel pyrazoline derivatives of the formula (I) 



R 1 




(I) 



in which 

15 

R 1 represents cyano, alkoxycarbonyl, carbamoyl, thiocarbamoyl, 
alkylaminocarbonyl or dialkylaminocarbonyl, 

R 2 represents halogen, halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio, 
20 halogenoalkylthio, alkylsulphonyl, halogenoalkylsulphinyl, halogenoalkyl- 

sulphonyl or cyano, 



25 



represents halogen, halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio, 
halogenoalkylthio, halogenoalkylsulphinyl, halogenoalkylsulphonyl or cyano 
and 



R 4 represents hydrogen, cyanomethyl or alkoxycarbonyl. 



Depending on the nature and the number of substituents, the compounds of the 
formula (I) may be present as geometrical and/or optical isomers, regioisomers or 
configurational isomers or isomer mixtures thereof of varying composition. What is 
claimed by the invention are both the pure isomers and the isomer mixtures. 

Furthermore, it has been found that the pyrazoline derivatives of the formula (I) are 
obtained by 

a) reacting pyrazolines of the formula (II) 



R 1 




in which 

R 1 and R 2 are as defined above 
with isocyanates of the formula (III) 



OCN 




in which 



R 3 is as defined above, 



if appropriate in the presence of a diluent and if appropriate in the presence of 
a catalyst; 

and 

b) reacting, if appropriate, the resulting pyrazoline derivatives of the formula (la) 
according to the invention 




in which 

R 1 , R 2 and R 3 are as defined above 
with halides of the formula (IV) 

Hal 1 — R 4 (IV) 

in which 

R4 is as defined above and 
Hal 1 represents halogen, 

if appropriate in the presence of a diluent and if appropriate in the presence of 
a base. 



Moreover, it has been found that pyrazoline derivatives of the formula (lb) 



R 1 




in which 

R 1 , R 2 and R 3 are as defined above 
are also obtained by 

c) reacting pyrazolines of the formula (II) 




in which 



R 1 and R 2 are as defined above 



with carbamoyl chlorides of the formula (V) 




in which 



is as defined above. 



in the presence of a diluent and, if appropriate, in the presence of a base. 

Finally, it has been found that the novel pyrazoline derivatives of the formula (I) have 
strongly pronounced biological properties and are suitable especially for controlling 
animal pests, in particular insects, arachnids and nematodes, encountered in 
agriculture, in forests, in the protection of stored products and materials and in the 
hygiene sector. 

The formula (I) provides a general definition of the pyrazoline derivatives according 
to the invention. 

Preferred substituents or ranges of the radicals listed in the formulae mentioned 
above and below are illustrated below: 

R 1 preferably represents cyano, C { -C 4 -alkoxy-carbonyl, carbamoyl, thio- 
carbamoyl, C j -C 4 -alkylamino-carbonyl or di-C r C 4 -alkylamino-carbonyl. 

R 2 preferably represents fluorine, chlorine, bromine, iodine; C x -C 4 -halogeno- 
alkyl, C r C 4 -halogenoalkoxy, C,-C 4 -alkylthio, C r C 4 -halogenoalkylthio, 
C r C 4 -alkylsulphonyl, C r C 4 -halogenoalkylsulphonyl or cyano. 

R 3 preferably represents fluorine, chlorine, bromine, iodine; C , -C 4 -halogeno- 
alkyl, C r C 4 -halogenoalkoxy, C,-C 4 -halogenoalkylthio, C , -C 4 -halogeno- 
alkylsulphinyl, C , -C 4 -halogenoalkylsulphonyl or cyano. 

R 4 preferably represents hydrogen, cyanomethyl or C , -C 4 -alkoxy-carbonyl . 

Rl particularly preferably represents cyano, C r C 4 -alkoxy-carbonyl, carbamoyl, 
thiocarbamoyl, C r C 2 -alkylamino-carbonyl or di-C,-C 2 -alkylamino-carbonyl. 



R 2 particularly preferably represents fluorine, chlorine, bromine, iodine, cyano; 
C]-C 2 -alkylthio, C r C 2 -alkylsulphonyl and also represents C]-C 2 -halogeno- 
alkyl, C r C 2 -halogenoalkoxy, C r C 2 -halogenoalkylthio or C r C 2 -halogeno- 
alkyl-sulphonyl having in each case 1 to 5 identical or different halogen 
atoms from the group consisting of fluorine, chlorine and bromine. 

R 3 particularly preferably represents chlorine, bromine, iodine, cyano; and also 
represents C r C 2 -halogenoalkyl, C r C 2 -halogenoalkoxy, C r C 2 -halogeno- 
alkylthio, C r C 2 -halogenoalkylsulphinyl or C r C 2 -halogenoalkylsulphonyl 
having in each case 1 to 5 identical or different halogen atoms from the group 
consisting of fluorine, chlorine and bromine. 

R 4 particularly preferably represents hydrogen, cyanomethyl or C r C 4 -alkoxy- 
carbonyl. 

Preference is furthermore given to compounds of the formula (I) in which R 1 
represents cyano. 

Preference is furthermore given to compounds of the formula (I) in which R 4 
represents hydrogen or CH 2 CN. 

Preference is furthermore given to compounds of the formula (I) in which R 2 
represents halogen, preferably fluorine, chlorine, bromine or iodine, particularly 
preferably fluorine, chlorine or bromine, very particularly preferably chlorine. 

The general or preferred radical definitions or illustrations given above apply to the 
end products and, correspondingly, to starting materials and intermediates. These 
radical definitions can be combined with one another as desired, i.e. including 
combinations between the respective preferred ranges. 



Preference according to the invention is given to the compounds of the formula (I) 
which contain a combination of the meanings listed above as being preferred. 

Particular preference according to the invention is given to the compounds of the 
formula (I) which contain a combination of the meanings listed above as being 
particularly preferred. 

In the radical definitions given above and below, carbon radicals, such as alkyl, are in 
each case straight-chain or branched as far as this is possible - including in 
combination with heteroatoms, such as in alkoxy. 

Using, for example, 3 -(4-chlorophenyl)-4-(4-cyanopyrazol- 1 -yl)-4,5-dihydro- 1 H- 
pyrazole and 4-chlorophenyl isocyanate as starting materials, the course of the 
reaction of the process (a) according to the invention can be represented by the 
formula scheme below: 




Using, for example, 4-chloro-3-(4-chlorophenyl)-4-(4-cyano-pyrazol- 1 -yl)-4,5- 
dihydro-l-pyrazolecarboxanilide and bromoacetonitrile as starting materials, the 
course of the reaction of the process (b) according to the invention can be represented 
by the formula scheme below: 




Using, for example, 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4,5-dihydro-lH- 
pyrazole and N-cyanomethyl-N-(4-trifluoromethoxyphenyl)-carbamoyl chloride as 
starting materials, the course of the reaction of the process (c) according to the 
invention can be represented by the reaction scheme below: 



CN 




The formula (II) provides a general definition of the pyrazolines to be used as starting 
materials for carrying out the processes (a) and (c) according to the invention. In this 
formula, Rl and R2 preferably or particularly preferably have those meanings which 
have already been mentioned in connection with the description of the compounds of 
the formula (I) according to the invention as being preferred or as being particularly 
preferred for these radicals. 



The pyrazolines of the formula (II) are novel and also form part of the subject-matter 
of this application. They are obtained by 



reacting substituted acetophenones of the formula (VI) 




in which 

R 1 and R 2 are as defined above 

in a first step with bis-dialkylaminomethanes of the formula (VII) 

(Alk) 2 N-CH— N(Alk) 2 (vil) 
in which 

Alk represents CpC 4 -alkyl 

in the presence of an inert organic solvent (preferably halogenated 
hydrocarbons, such as, for example, methylene chloride or ethylene chloride) 
at temperatures between 0°C and 120°C, preferably between 20°C and 80°C 
(cf., for example, EP-A 0 546 420) and, if appropriate, isolating the resulting 
dialkylaminoalkyl ketones of the formula (VIII) 




(VIII) 



in which 

R 1 , R 2 and Alk are as defined above 

and reacting the products, in a second step , with a hydrazine (hydrate) in the 
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presence of an inert organic solvent (preferably alcohols, such as, for 
example, methanol or ethanol) at temperatures between 0°C and 80°C, 
preferably between 20°C and 50°C (cf. also the preparation examples). 

5 The formula (III) provides a general definition of the isocyanates furthermore to be 
used as starting materials in the process (a) according to the invention. In this 
formula, R 3 preferably or particularly preferably has those meanings which have 
already been mentioned in connection with the description of the compounds of the 
formula (I) according to the invention as being preferred or as being particularly 
1 0 preferred for this radical. 

The isocyanates of the formula (III) are generally known compounds of organic 
chemistry and/or can be obtained in a generally known manner. 

1 5 The formula (VI) provides a general definition of the substituted acetophenones to be 

used as starting materials for carrying out the process (d) according to the invention. 
In this formula, R 1 and R 2 preferably or particularly preferably have those meanings 
which have already been mentioned in connection with the description of the 
compounds of the formula (I) according to the invention as being preferred or 

20 particularly preferred for these radicals. 

The substituted acetophenones of the formula (VI) are novel and also form part of the 
subject-matter of this application. They are obtained by 

25 e) reacting halogenoacetophenones of the fomula (IX) 




in which 



30 



is as defined above and 
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Hal 2 represents halogen 

with pyrazoles of the formula (X) 

5 



R 1 




H 

in which 

R 1 is as defined above 

10 

in the presence of an organic or inorganic base (for example potassium 
carbonate) and, if appropriate, in the presence of an inert organic solvent (for 
example acetonitrile), at temperatures between 0°C and 100°C, preferably 
between 20°C and 80°C (cf, for example, EP-A 0 438 690 and also the 
1 5 Preparation Examples) . 

The formula (VII) provides a general definition of the bis-dialkylaminomethanes 
further to be used as starting materials in the process (d) according to the invention. 
In this formula, alk preferably represents methyl. 

20 

Bis-dialkylaminomethanes of the formula (VII) are generally known compounds of 
organic chemistry and/or can be obtained in a generally known manner. 
The formula (IX) provides a general definition of the halogenoacetophenones to be 
used as starting materials for carrying out the process (e) according to the invention. 
25 In this formula, R 2 preferably or particularly preferably has those meanings which 
have already been mentioned in connection with the description of the compounds of 
the formula (I) according to the invention as being preferred or particularly preferred 
for this radical. Hal 2 preferably represents chlorine or bromine. 
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The formula (X) provides a general definition of the pyrazoles further to be used as 
starting materials in the process (e) according to the invention. In this formula, R 1 
preferably or particularly preferably has those meanings which have already been 
mentioned in connection with the description of the compounds of the formula (I) 
according to the invention as being preferred or particularly preferred for this radical. 

The halogenoacetophenones of the formula (IX) and the pyrazoles of the formula (X) 
are generally known compounds of organic chemistry and/or can be obtained in a 
generally known manner. 

The substituted acetophenones of the formula (Via) 




CONR 5 R 6 ' 



(Via) 



in which 



R 5 and R 6 independently of one another represent hydrogen or alkyl, 



can also be obtained by 



f) 



reacting substituted acetophenones of the formula (VIb) 




(VIb) 



in which 



R2 is as defined above 



- 13 - 



in a first step with mineral acids (such as, preferably, hydrochloric acid or 
sulphuric acid) in the presence of an inert solvent (preferably a polar solvent, 
such as, for example, water or acetic acid) at temperatures between 50°C and 
140°C, preferably between 80°C and 120°C, the mineral acid being employed 
in excess; and isolating the resulting substituted acetophenones of the formula 
(Vic) 




O 

N \7 (Vic) 
COOH 




in which 



R2 is as defined above 

and reacting the products, in a second step , initially with thionyl chloride and 
then with ammonia or an amine of the formula (XI) 



HNR 5 R 6 (XI) 



in which 



R 5 and R 6 are as defined above 

in the presence of an inert organic solvent (for example methylene chloride or 
tetrahydrofuran) at temperatures between 0°C and 100°C, preferably between 
20°C and 80°C, the ammonia or the amine, which also acts as a base, being 
employed in excess (cf. also the preparation examples). 

The formula (VIb) provides a general definition of the substituted acetophenones to 
be used as starting materials for carrying out the process (f) according to the 
invention. In this formula, R2 preferably or particularly preferably has the meanings 
which have already been mentioned in connection with the description of the 
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compounds of the formula (I) according to the invention as being preferred or as 
being particularly preferred for this radical. 

The substituted acetophenones of the formula (VIb) are also compounds according to 
the invention and can be obtained by process (e). 

The formula (XI) provides a general defintion of the amines furthermore to be used 
as starting materials in the process (f) according to the invention. In this formula, R 5 
and R 6 independently of one another preferably represent hydrogen or C r C 4 -alkyl, 
particularly preferably hydrogen or C r C 2 -alkyl. 

The amines of the formula (XI) are generally known compounds of organic 
chemistry. 



The formula (IV) provides a general definition of the halides to be used as starting 
materials for carrying out the process (b) according to the invention. In this formula, 
R 4 preferably or particularly preferably has those meanings which have already been 
mentioned in connection with the description of the compounds of the formula (I) 
according to the invention as being preferred or as being particularly preferred for 
this radical. Hal 1 preferably represents chlorine or bromine. 

The halides of the formula (IV) are generally known compounds of organic 
chemistry. 



The formula (V) provides a general definition of the carbamoyl chlorides further to 
be used as starting materials in the process (c) according to the invention. In this 
formula, R3 preferably or particularly preferably has those meanings which have 
already been mentioned in connection with the description of the compounds of the 
formula (I) according to the invention as being preferred or as being particularly 
preferred for this radical. 
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Some of the carbamoyl chlorides of the formula (V) are known (cf, for example, 
DE 27 30 325). Not yet known, and also part of the subject-matter of this application, 
are carbamoyl chlorides of the formula (Va) 



T 




(Va) 



R 7 



in which 



R 7 represents halogenoalkyl, halogenoalkoxy or halogenoalkylthio, and 
preferably has the corresponding preferred meanings of R 3 . 

The carbamoyl chlorides of the formula (Va) are obtained, for example, by 

g) reacting cyanomethylanilines of the formula (XII) 



H 
I 




(XII) 

R 7 



in which 



R7 is as defined above 



with phosgene in the presence of an inert organic diluent (for example 
toluene) and in the presence of a base (preferably tertiary organic amines, 
such as, for example, triethylamine) at temperatures between -10°C and 
+120°C, preferably between 0°C and 100°C, where a slight excess of 
phosgene may be employed (cf, for example, the Preparation Examples). 
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The cyanomethylanilines of the formula (XII) are novel and also form part of the 
subject-matter of this application. They are obtained, for example, by 

h) reacting known anilines of the formula (XIII) 



in which 

R 7 is as defined above 

in the presence of acetic acid with paraformaldehyde and alkali metal cyanide 
at temperatures between 20°C and 60°C (cf. 5 for example, Helv. Chim. Acta 
1954. 37 , 166 and the Preparation Examples). 

In a particular embodiment of process (c), it is also possible to carry out the process 
in a "one-pot process" starting with cyanomethylanilines of the formula (XII). 

The process (a) according to the invention is preferably carried out using diluents. 
Suitable diluents are virtually all inert organic solvents. These preferably include 
aliphatic and aromatic, optionally halogenated hydrocarbons, such as pentane, 
hexane, heptane, cyclohexane, petroleum ether, benzine, ligroine, benzene, toluene, 
xylene, methylene chloride, ethylene chloride, chloroform, carbon tetrachloride, 
chlorobenzene and o-dichlorobenzene, ethers, such as diethyl ether and dibutyl ether, 
methyl tert-butyl ether, methyl tert-amyl ether, glycol dimethyl ether and diglycol 
dimethyl ether, tetrahydrofuran and dioxane, ketones, such as acetone, methyl ethyl 
ketone, methyl isopropyl ketone or methyl isobutyl ketone, esters, such as methyl 
acetate or ethyl acetate, nitriles, such as, for example, acetonitrile or propionitrile, 
amides, such as, for example, dimethylformamide, dimethylacetamide and N- 
methylpyrrolidone, and also dimethyl sulphoxide, tetramethylene sulphone or 
hexamethylphosphoric triamide. 




(XIII) 
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The process (a) according to the invention is preferably also carried our using a 
catalyst. Suitable catalysts are in particular tertiary organic amines, such as, for 
example triethylamine. 

In the process (a) according to the invention, the reaction temperatures can be varied 
within a relatively wide range. In general, the process is carried out at temperatures 
between 0°C and 120°C, preferably at temperatures between 20°C and 80°C. 

The process (a) according to the invention is generally carried out under atmospheric 
pressure. However, it is also possible to operate under elevated or reduced pressure. 

For carrying out the process (a) according to the invention, the starting materials are 
generally employed in approximately equimolar amounts. However, it is also 
possible to use a relatively small excess of one of the two components employed. 
Work-up is carried out by customary methods (cf. the Preparation Examples). 

The processes (b) and (c) according to the invention are preferably carried out using 
diluents. Suitable diluents are virtually all inert organic solvents. These preferably 
include aliphatic and aromatic, optionally halogenated hydrocarbons, such as 
pentane, hexane, heptane, cyclohexane, petroleum ether, benzine, ligroine, benzene, 
toluene, xylene, methylene chloride, ethylene chloride, chloroform, carbon 
tetrachloride, chlorobenzene and o-dichlorobenzene, ethers, such as diethyl ether and 
dibutyl ether, glycol dimethyl ether and diglycol dimethyl ether, tetrahydrofuran and 
dioxane, ketones, such as acetone, methyl ethyl ketone, methyl isopropyl ketone or 
methyl isobutyl ketone, esters, such as methyl acetate or ethyl acetate, nitriles, such 
as, for example, acetonitrile or propionitrile, amides, such as, for example, 
dimethylformamide, dimethylacetamide and N-methylpyrrolidone, and also dimethyl 
sulphoxide, tetramethylene sulphone or hexamethylphosphoric triamide. 

Suitable bases for carrying out the processes (b) and (c) according to the invention 
are all acid binders which are customarily employed for such reactions. Preference is 
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given to using alkali metal and alkaline earth metal hydrides, such as lithium hydride, 
sodium hydride, potassium hydride or calcium hydride; alkali metal and alkaline 
earth metal hydroxides, such as lithium hydroxide, sodium hydroxide, potassium 
hydroxide or calcium hydroxide; alkali metal and alkaline earth metal carbonates or 
bicarbonates, such as sodium carbonate or potassium carbonate or sodium bicar- 
bonate or potassium bicarbonate or calcium carbonate; alkali metal acetates, such as 
sodium acetate or potassium acetate, alkali metal alkoxides, such as sodium tert- 
butoxide or potassium tert-butoxide; furthermore basic nitrogen compounds, such as 
trimethylamine, triethylamine, tripropylamine, tributylamine, diisobutylamine, di- 
cyclohexylamine, ethyldiisopropylamine, ethyldicyclohexylamine, N,N-dimethyl- 
benzylamine, N,N-dimethylaniline, pyridine, 2-methyl-, 3-methyl-, 4-methyl-, 2,4- 
dimethyl-, 2,6-dimethyl-, 2-ethyl-, 4-ethyl- and 5-ethyl-2-methylpyridine, 1,5- 
diazabicyclo[4.3.0]-non-5-ene (DBN), l,8-diazabicyclo[5.4.0]-undec-7-ene (DBU), 
1 ,4-diazabicyclo[2.2.2]-octane (DABCO). 

When carrying out the process (b) according to the invention, the reaction 
temperatures can be varied within a relatively wide range. In general, the process is 
carried out at temperatures between 0°C and 120°C, preferably at temperatures 
between 20°C and 80°C. 

The process (b) according to the invention is generally carried out under atmospheric 
pressure. However, it is also possible to operate under elevated or reduced pressure. 

To carry out the process (b) according to the invention, the starting materials are 
generally employed in approximately equimolar amounts. However, it is also 
possible to use an excess of halide and base. Work-up is carried out by customary 
methods (cf. the Preparation Examples). 

When carrying out the process (c) according to the invention, the reaction 
temperatures can be varied within a relatively wide range. In general, the process is 
carried out at temperatures between -10°C and +130°C, preferably at temperatures 
between 0°C and 110°C. 
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The process (c) according to the invention is generally carried out under atmospheric 
pressure. However, it is also possible to operate under elevated or reduced pressure. 

To carry out the process (c) according to the invention, the starting materials are 
generally employed in approximately equimolar amounts. However, it is also 
possible to use an excess of chloride and base. Work-up is carried out by customary 
methods (cf. the Preparation Examples). 

The active compounds, having good plant tolerance and favourable warm-blood 
toxicity, are suitable for controlling animal pests, in particular insects, arachnids and 
nematodes, which are encountered in agriculture, in forestry, in the protection of stored 
products and of materials, and in the hygiene sector. They may be preferably used as 
crop protection agents. They are active against normally sensitive and resistant species 
and against all or some stages of development. The abovementioned pests include: 

From the order of the Isopoda, for example, Oniscus asellus, Armadillidium vulgare 
and Porcellio scaber. 

From the order of the Diplopoda, for example, Blaniulus guttulatus. 

From the order of the Chilopoda, for example, Geophilus carpophagus and Scutigera 

spp. 

From the order of the Symphyla, for example, Scutigerella immaculata. 

From the order of the Thysanura, for example, Lepisma saccharina. 

From the order of the Collembola, for example, Onychiurus armatus. 

From the order of the Orthoptera, for example, Acheta domesticus, Gryllotalpa spp., 

Locusta migratoria migratorioides, Melanoplus spp. and Schistocerca gregaria. 

From the order of the Blattaria, for example, Blatta orientalis, Periplaneta americana, 

Leucophaea maderae and Blattella germanica. 

From the order of the Dermaptera, for example, Forficula auricularia. 
From the order of the Isoptera, for example, Reticulitermes spp. 

From the order of the Phthiraptera, for example, Pediculus humanus corporis, 
Haematopinus spp., Linognathus spp., Trichodectes spp. and Damalinia spp. 



-20- 



From the order of the Thysanoptera, for example, Hercinothrips femoralis, Thrips 
tabaci, Thrips palmi and Frankliniella accidentalis. 

From the order of the Heteroptera, for example, Eurygaster spp., Dysdercus 
intermedius, Piesma quadrata, Cimex lectularius, Rhodnius prolixus and Triatoma 
spp. 

From the order of the Homoptera, for example, Aleurodes brassicae, Bemisia tabaci, 
Trialeurodes vaporariorum, Aphis gossypii, Brevicoryne brassicae, Cryptomyzus 
ribis, Aphis fabae, Aphis pomi, Eriosoma lanigerum, Hyalopterus arundinis, 
Phylloxera vastatrix, Pemphigus spp., Macrosiphum avenae, Myzus spp., Phorodon 
humuli, Rhopalosiphum padi, Empoasca spp., Euscelis bilobatus, Nephotettix 
cincticeps, Lecanium corni, Saissetia oleae, Laodelphax striatellus, Nilaparvata 
lugens, Aonidiella aurantii, Aspidiotus hederae, Pseudococcus spp. and Psylla spp. 
From the order of the Lepidoptera, for example, Pectinophora gossypiella, Bupalus 
piniarius, Cheimatobia brumata, Lithocolletis blancardella, Hyponomeuta padella, 
Plutella xylostella, Malacosoma neustria, Euproctis chrysorrhoea, Lymantria spp., 
Bucculatrix thurberiella, Phyllocnistis citrella, Agrotis spp., Euxoa spp., Feltia spp., 
Earias insulana, Heliothis spp., Mamestra brassicae, Panolis flammea, Spodoptera 
spp., Trichoplusia ni, Carpocapsa pomonella, Pieris spp., Chilo spp., Pyrausta 
nubilalis, Ephestia kuehniella, Galleria mellonella, Tineola bisselliella, Tinea 
pellionella, Hofmannophila pseudospretella, Cacoecia podana, Capua reticulana, 
Choristoneura fumiferana, Clysia ambiguella, Homona magnanima, Tortrix viridana, 
Cnaphalocerus spp. and Oulema oryzae. 

From the order of the Coleoptera, for example, Anobium punctatum, Rhizopertha 
dominica, Bruchidius obtectus, Acanthoscelides obtectus, Hylotrupes bajulus, 
Agelastica alni, Leptinotarsa decemlineata, Phaedon cochleariae, Diabrotica spp., 
Psylliodes chrysocephala, Epilachna varivestis, Atomaria spp., Oryzaephilus 
surinamensis, Anthonomus spp., Sitophilus spp., Otiorrhynchus sulcatus, 
Cosmopolites sordidus, Ceuthorrhynchus assimilis, Hypera postica, Dermestes spp., 
Trogoderma spp., Anthrenus spp., Attagenus spp., Lyctus spp., Meligethes aeneus, 
Ptinus spp., Niptus hololeucus, Gibbium psylloides, Tribolium spp., Tenebrio 
molitor, Agriotes spp., Conoderus spp., Melolontha melolontha, Amphimallon solsti- 
tialis, Costelytra zealandica and Lissorhoptrus oryzophilus. 
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From the order of the Hymenoptera, for example, Diprion spp., Hoplocampa spp., 
Lasius spp., Monomorium pharaonis and Vespa spp. 

From the order of the Diptera, for example, Aedes spp., Anopheles spp., Culex spp., 
Drosophila melanogaster, Musca spp., Fannia spp., Calliphora erythrocephala, 
Lucilia spp., Chrysomyia spp., Cuterebra spp., Gastrophilus spp., Hyppobosca spp., 
Stomoxys spp., Oestrus spp., Hypoderma spp., Tabanus spp., Tannia spp., Bibio 
hortulanus, Oscinella frit, Phorbia spp., Pegomyia hyoscyami, Ceratitis capitata, 
Dacus oleae, Tipula paludosa, Hylemyia spp. and Liriomyza spp. 
From the order of the Siphonaptera, for example, Xenopsylla cheopis and 
Ceratophyllus spp. 

From the class of the Arachnida, for example, Scorpio maurus, Latrodectus mactans, 
Acarus siro, Argas spp., Ornithodoros spp., Dermanyssus gallinae, Eriophyes ribis, 
Phyllocoptruta oleivora, Boophilus spp., Rhipicephalus spp., Amblyomma spp., 
Hyalomma spp., Ixodes spp., Psoroptes spp., Chorioptes spp., Sarcoptes spp., 
Tarsonemus spp., Bryobia praetiosa, Panonychus spp., Tetranychus spp., 
Hemitarsonemus spp. and Brevipalpus spp. 

The plant-parasitic nematodes include, for example, Pratylenchus spp., Radopholus 
similis, Ditylenchus dipsaci, Tylenchulus semipenetrans, Heterodera spp., Globodera 
spp., Meloidogyne spp., Aphelenchoides spp., Longidorus spp., Xiphinema spp., 
Trichodorus spp. and Bursaphelenchus spp. 

The substances according to the invention can be employed with particularly good 
results for controlling plant-damaging insects, such as, for example, against the 
larvae of the cucumber beetle (Diabrotica balteata), the caterpillars of the cotton 
budworm (Heliothis virescens) the larvae of the mustard beetle (Phaedon 
cochleariae), the caterpillars of the diamond back moth (Plutella xylostella) and the 
caterpillars of the army worm (Spodoptera exigua and Spodoptera frugioerda). 

In addition, the substances according to the invention also have very good 
persistency, such as, for example, against the caterpillars of the cotton budworm 
(Heliothis virescens) or the caterpillars of the army worm (Spodoptera frugiperda). 
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At certain concentrations or application rates, the compounds according to the 
invention may, if appropriate, also be used as herbicides and microbicides, for 
example as fungicides, antimycotics and bactericides. If appropriate, they may also 
be used as intermediates or precursors for the synthesis of further active compounds. 

All plants and plant parts can be treated in accordance with the invention. Plants are 
to be understood as meaning in the present context all plants and plant populations 
such as desired and undesired wild plants or crop plants (inclusive of naturally 
occurring crop plants). Crop plants can be plants which can be obtained by 
conventional plant breeding and optimization methods or by biotechnological and 
recombinant methods or by combinations of these methods, inclusive of the 
transgenic plants and inclusive of the plant cultivars protectable or not protectable by 
plant breeders' rights. Plant parts are to be understood to mean all above-ground and 
underground parts and organs of plants, such as shoot, leaf, flower and root, 
examples which may be mentioned being leaves, needles, stalks, stems, flowers, fruit 
bodies, fruits, seeds, roots, tubers and rhizomes. The plant parts also include 
harvested material, and vegetative and generative propagation material, for example 
cuttings, tubers, rhizomes, offsets and seeds. 

Treatment according to the invention Of the plants and plant parts with the active 
compounds is carried out directly or by allowing the compounds to act on their 
surroundings, environment or storage space by the customary treatment methods, for 
example by immersion, spraying, evaporation, fogging, scattering, painting on and, in 
the case of propagation material, in particular in the case of seeds, also by applying 
one or more coats. 

The active compounds can be converted into the customary formulations, such as 
solutions, emulsions, wettable powders, suspensions, powders, dusts, pastes, soluble 
powders, granules, suspension-emulsion concentrates, natural and synthetic materials 
impregnated with active compound, and microencapsulations in polymeric substances. 
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These formulations are produced in a known manner, for example by mixing the active 
compounds with extenders, that is liquid solvents and/or solid carriers, optionally with 
the use of surfactants, that is emulsifiers and/or dispersants, and/or foam-formers. 

If the extender used is water, it is also possible to employ for example organic solvents 
as auxiliary solvents. Essentially, suitable liquid solvents are: aromatics such as xylene, 
toluene or alkylnaphthalenes, chlorinated aromatics or chlorinated aliphatic 
hydrocarbons such as chlorobenzenes, chloroethylenes or methylene chloride, aliphatic 
hydrocarbons such as cyclohexane or paraffins, for example petroleum fractions, 
mineral and vegetable oils, alcohols such as butanol or glycol and also their ethers and 
esters, ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone or 
cyclohexanone, strongly polar solvents such as dimethylformamide and dimethyl 
sulphoxide, and also water. 

Suitable solid carriers are: 

for example ammonium salts and ground natural minerals such as kaolins, clays, talc, 
chalk, quartz, attapulgite, montmorillonite or diatomaceous earth, and ground synthetic 
minerals, such as finely divided silica, alumina and silicates; suitable solid carriers for 
granules are: for example crushed and fractionated natural rocks such as calcite, 
marble, pumice, sepiolite and dolomite, and also synthetic granules of inorganic and 
organic meals, and granules of organic material such as sawdust, coconut shells, maize 
cobs and tobacco stalks; suitable emulsifiers and/or foam-formers are: for example 
nonionic and anionic emulsifiers, such as polyoxyethylene fatty acid esters, 
polyoxyethylene fatty alcohol ethers, for example alkylaryl polyglycol ethers, 
alkylsulphonates, alkyl sulphates, arylsulphonates and also protein hydrolysates; 
suitable dispersants are: for example lignosulphite waste liquors and methylcellulose. 

Tackifiers such as carboxymethylcellulose and natural and synthetic polymers in the 
form of powders, granules or latices, such as gum arabic, polyvinyl alcohol and 
polyvinyl acetate, as well as natural phospholipids such as cephalins and lecithins, and 
synthetic phospholipids, can be used in the formulations. Other additives can be 
mineral and vegetable oils. 
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It is possible to use colorants such as inorganic pigments, for example iron oxide, 
titanium oxide and Prussian Blue, and organic dyes, such as alizarin dyes, azo dyes and 
metal phthalocyanine dyes, and trace nutrients such as salts of iron, manganese, boron, 
copper, cobalt, molybdenum and zinc. 

The formulations generally comprise between 0.1 and 95% by weight of active 
compound, preferably between 0.5 and 90%. 

The active compounds according to the invention, as such or in their formulations can 
also be used as a mixture with known fungicides, bactericides, acaricides, nematicides, 
or insecticides, for example to widen the spectrum of activity or to prevent the 
development of resistance. In many cases, synergistic effects are achieved i.e., the 
efficacy of the mixture is greater than the efficacy of the individual components. 

Suitable mixing partners are, for example, the following compounds: 

Fungicides: 

aldimorph, ampropylfos, ampropylfos-potassium, andoprim, anilazine, azaconazole, 
azoxystrobin, 

benalaxyl, benodanil, benomyl, benzamacril, benzamacryl-isobutyl, bialaphos, 
binapacryl, biphenyl, bitertanol, blasticidin-S, bromuconazole, bupirimate, 
buthiobate, 

calcium polysulphide, carpropamide, capsimycin, captafol, captan, carbendazim, 
carboxin, carvon, quinomethionate, chlobenthiazone, chlorfenazole, chloroneb, 
chloropicrin, chlorothalonil, chlozolinate, clozylacon, cufraneb, cymoxanil, 
cyproconazole, cyprodinil, cyprofuram, 

debacarb, dichlorophen, diclobutrazole, diclofluanid, diclomezine, dicloran, 
diethofencarb, difenoconazole, dimethirimol, dimethomorph, diniconazole, 
diniconazole-M, dinocap, diphenylamine, dipyrithione, ditalimfos, dithianon, 
dodemorph, dodine, drazoxolon, 

ediphenphos, epoxiconazole, etaconazole, ethirimol, etridiazole, 
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famoxadon, fenapanil, fenarimol, fenbuconazole, fenfuram, fenhexamide, fenitropan, 
fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, fentin hydroxide, ferbam, 
ferimzone, fluazinam, flumetover, fluoromide, fluquinconazole, flurprimidol, 
flusilazole, flusulfamide, flutolanil, flutriafol, folpet, fosetyl-aluminium, fosetyl- 
sodium, fthalide, fuberidazole, furalaxyl, furametpyr, furcarbonil, furconazole, 
furconazole-cis, furmecyclox, 
guazatine, 

hexachlorobenzene, hexaconazole, hymexazole, 

imazalil, imibenconazole, iminoctadine, iminoctadine albesilate, iminoctadine 
triacetate, iodocarb, ipconazole, iprobenfos (IBP), iprodione, iproralicarb, 
irumamycin, isoprothiolane, isovaledione, 

kasugamycin, kresoxim-methyl, copper preparations, such as: copper hydroxide, 
copper naphthenate, copper oxychloride, copper sulphate, copper oxide, oxine-copper 
and Bordeaux mixture, 

mancopper, mancozeb, maneb, meferimzone, mepanipyrim, mepronil, metalaxyl, 
metconazole, methasulfocarb, methfuroxam, metiram, metomeclam, metsulfovax, 
mildiomycin, myclobutanil, myclozolin, 

nickel dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol, 
ofurace, oxadixyl, oxamocarb, oxolinic acid, oxycarboxim, oxyfenthiin, 
paclobutrazole, pefurazoate, penconazole, pencycuron, phosdiphen, picoxystrobin, 
pimaricin, piperalin, polyoxin, polyoxorim, probenazole, prochloraz, procymidone, 
propamocarb, propanosine-sodium, propiconazole, propineb, pyraclostrobin, 
pyrazophos, pyrifenox, pyrimethanil, pyroquilon, pyroxyfur, 
quinconazole, quintozene (PCNB), quinoxyfen, 
sulphur and sulphur preparations, spiroxamines, 

tebuconazole, tecloftalam, tecnazene, tetcyclacis, tetraconazole, thiabendazole, 
thicyofen, thifluzamides, thiophanate-methyl, thiram, tioxymid, tolclofos-methyl, 
tolylfluanid, triadimefon, triadimenol, triazbutil, triazoxide, trichlamide, tricyclazole, 
tridemorph, trifloxystrobins, triflumizole, triforine, triticonazole, 
uniconazole, 

validamycin A, vinclozolin, viniconazole, 
zarilamide, zineb, ziram and also 
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Dagger G, OK-8705, OK-8801 5 

a-( 1 , 1 -dimethylethyl)-p-(2-phenoxyethyl)- 1 H- 1 ,2,4-triazole- 1 -ethanol, 
a-(2,4-dichlorophenyl)-p-fluoro-p-propyl- 1 H- 1 ,2,4-triazole- 1 -ethanol, 
a-(2 3 4-dichlorophenyl)-p-methoxy-a-methyl-lH-l,2,4-triazole-l -ethanol, 
5 a-(5-methyl-l,3-dioxan-5-yl)-P4[^ 
triazole-1 -ethanol, 

(5RS,6RS)-6-hydroxy-2,2,7,7-tetrametty^ 
(E)-a-(methoxyimino)-N-methyl-2-phenoxy-phenylacetamide ? 

1 -(2,4-dichlorophenyl)-2-( 1 H- 1 ,2,4-triazol- 1 -yl)-ethanone-0-(phenylmethyl)-oxime, 

1 0 1 -(2 -methyl- 1 -naphthalenyl)- 1 H-pyrrole-2,5-dione, 

l-(3,5-dichlorophenyl)-3-(2-propenyl)-2,5-pyrrolidinedione, 

l-[(diiodomethyl)-sulphonyl]-4-methyl-benzene, 

1 - [ [2-(2 ,4-dichloropheny 1)- 1 ,3 -dioxolan-2-yl] -methyl] - 1 H-imidazole, 

1 - [ [2-(4-chlorophenyl)- 3 -phenyloxirany 1] -methyl] - 1 H- 1 ,2 ,4-triazole , 

15 l-[l-[2-[(2,4-dichlorophenyl)-methoxy]-phenyl]-ethenyl]-l H-imidazole, 

1- methyl-5-nonyl-2-(phenylmethyl)-3-pyrrolidinol, 

2',6'-dibromo-2-methyl-4'-trifluoromethoxy-4 , -trifluoro-methyl-l ? 3-thiazole-5- 
carboxanilide, 

2,6-dichloro-5-(methylthio)-4-pyrimidinyl-thiocyanate, 
20 2,6-dichloro-N-(4-trifluoromethylbenzyl)-benzamide 5 

2,6-dichloro-N-[[4-(trifluoromethyl)-phenyl]-methyl]-benzamide, 

2- (2,3 5 3-triiodo-2-propenyl)-2H-tetrazole, 

2-[( 1 -methylethyl)-sulphonyl]-5-(trichloromethyl)- 1 ,3 ,4-thiadiazole, 
2-[[6-deoxy-4-0-(4-0-methyl-p-D-glycopyranosyl)-a-D-glucopyranosyl]-amino]-4- 
25 methoxy-lH-pyrrolo[2,3-d]pyrimidine-5-carbonitrile, 
2-aminobutane, 

2-bromo-2-(bromomethyl)-pentanedinitrile, 

2-chloro-N-(2,3-dihydro- 1 , 1 ,3-trimethyl- 1 H-inden-4-yl)-3-pyridinecarboxamide, 
2-chloro-N-(2,6-dimethylphenyl)-N-(isothiocyanatomethyl)-acetamide, 
30 2-phenylphenol (OPP), 

3 ,4-dichloro- 1 - [4-(difluoromethoxy)-pheny 1] - 1 H-pyrrole-2 5 5 -dione , 

3 , 5 -dichloro-N- [cyano- [( 1 -methyl-2-propyny l)-oxy] -methyl] -benzamide , 
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3-( 1 , 1 -dimethylpropyl)- 1 -oxo- 1 H-indene-2-carbonitrile, 

3- [2-(4-chlorophenyl)-5-ethoxy-3-isoxazolidinyl]-pyridine ? 

4- chloro-2-cyano-N,N-dimethyl-5-(4-methylphenyl)- 1 H-imidazole- 1 -sulphonamide, 

4- methyl-tetrazolo[l,5-a]quinazolin-5(4H)-one, 
5 8-hydroxyquinoline sulphate, 

9H-xanthene-2-[(phenylamino)-carbonyl]-9-carboxylic hydrazide, 
bis-(l-methyIethyl)-3-methyl-4-[(3-methy 
cis- 1 -(4-chlorophenyl)-2-( 1 H- 1 ,2,4-triazol- 1 -yl)-cycloheptanol, 
cis-4-[3-[4-(l ,l-dimethylpropyl)-phenyl-2-methylpropyl]-2 ? 6-dimethyl- 
1 0 morpholinehydrochloride, 

ethyl [(4-chlorophenyl)-azo]-cyano acetate, 
potassium hydrogen carbonate, 
methanetetrathiol sodium salt, 

methyl 1 -(2,3-dihydro-2,2-dimethyl- 1 H-inden- 1 -yl)- 1 H-imidazole-5 -carboxylate, 
1 5 methyl N-(2,6-dimethylphenyl)-N-(5-isoxazolylcarbonyl)-DL-alaninate, 
methyl N-(chloroacetyl)-N-(2,6-dimethylphenyl)-DL-alaninate, 
N-(2,6-dimethylphenyl)-2-methoxy-N-(tetrahydro-2-oxo-3-furanyl)-acetamide, 
N-(2,6-dimethylphenyl)-2-methoxy-N-(tetrahydro-2-oxo-3-thienyl)-acetamide, 
N-(2-chloro-4-nitrophenyl)-4-methyl-3-nitro-benzenesulphonamide, 
20 N-(4-cyclohexylphenyl)- 1 ,4,5,6-tetrahydro-2-pyrimidinamine, 
N-(4-hexylphenyl)- 1 ,4,5,6-tetrahydro-2-pyrimidinamine, 

N-(5-chloro-2-methylphenyl)-2-methoxy-N-(2-oxo-3-oxazolidinyl)-acetamide, 
N-(6-methoxy-3-pyridinyl)-cydopropanecarboxamide, 
N-[2,2,2-trichloro- 1 -[(chloroacetyl)-amino] -ethyl] -benzamide, 
25 N-[3-chloro-4,5-bis-(2-propinyloxy)-phenyl]-N'-methoxy-methanimidamide, 
N-formyl-N-hydroxy-DL-alanine sodium salt, 

0,0-diethyl [2-(dipropylamino)-2-oxoethyl]-ethylphosphoramidothioate, 
O-methyl S-phenyl phenylpropylphosphoramidothioate, 

5- methyl 1 ,2,3-benzothiadiazole-7-carbothioate, 

30 spiro[2H]-l -benzopyrane-2, 1 '(3'H)-isobenzofuran-3'-one, 

4-[(3,4-dimethoxyphenyl)-3-(4-fluorophenyl)-acryloyl]-morpholine. 
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Bactericides: 

bronopol, dichlorophen, nitrapyrin, nickel dimethyldithiocarbamate, kasugamycin, 
octhilinone, furancarboxylic acid, oxytetracyclin, probenazole, streptomycin, 
tecloftalam, copper sulphate and other copper preparations. 

Insecticides/acaricides/nematicides: 

abamectin, acephate, acetamiprid, acrinathrin, alanycarb, aldicarb, aldoxycarb, alpha- 
cypermethrin, alphamethrin, amitraz, avermectin, AZ 60541, azadirachtin, 
azamethiphos, azinphos A, azinphos M 5 azocyclotin, 

Bacillus popilliae, Bacillus sphaericus, Bacillus subtilis, Bacillus thuringiensis, 
Baculoviruses, Beauveria bassiana, Beauveria tenella, bendiocarb, benfuracarb, 
bensultap, benzoximate, betacyfluthrin, bifenazate, bifenthrin, bioethanomethrin, bio- 
permethrin, bistrifluron, BPMC, bromophos A, bufencarb, buprofezin, butathiofos, 
butocarboxim, butylpyridaben, 

cadusafos, carbaryl, carbofuran, carbophenothion, carbosulfan, cartap, chloethocarb, 
chlorethoxyfos, chlorfenapyr, chlorfenvinphos, chlorfluazuron, chlormephos, 
chlorpyrifos, chlorpyrifos M, chlovaporthrin, chromafenozide, cis-resmethrin, 
cispermethrin, clocythrin, cloethocarb, clofentezine, clothianidine, cyanophos, 
cycloprene, cycloprothrin, cyfluthrin, cyhalothrin, cyhexatin, cypermethrin, 
cyromazine, 

deltamethrin, demeton M, demeton S, demeton-S-methyl, diafenthiuron, diazinon, 
dichlorvos, dicofol, diflubenzuron, dimethoate, dimethylvinphos, diofenolan, 
disulfoton, docusat-sodium, dofenapyn, 

eflusilanate, emamectin, empenthrin, endosulfan, Entomopfthora spp., esfenvalerate, 
ethiofencarb, ethion, ethoprophos, etofenprox, etoxazole, etrimfos, 
fenamiphos, fenazaquin, fenbutatin oxide, fenitrothion, fenothiocarb, fenoxacrim, 
fenoxycarb, fenpropathrin, fenpyrad, fenpyrithrin, fenpyroximate, fenvalerate, 
fipronil, fluazuron, flubrocythrinate, flucycloxuron, flucythrinate, flufenoxuron, 
flumethrin, flutenzine, fluvalinate, fonophos, fosmethilan, fosthiazate, fubfenprox, 
furathiocarb, granulosis viruses, 

halofenozide, HCH, heptenophos, hexaflumuron, hexythiazox, hydroprene, 
imidacloprid, indoxacarb, isazofos, isofenphos, isoxathion, ivermectin, 
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nuclear polyhedrosis viruses, 
lambda-cyhalothrin, lufenuron, 

malathion, mecarbam, metaldehyde, methamidophos, metharhizium anisopliae, 
metharhizium flavoviride, methidathion, methiocarb, methoprene, methomyl, 
5 methoxyfenozide, metolcarb, metoxadiazone, mevinphos, milbemectin, milbemycin, 

monocrotophos, 

naled, nitenpyram, nithiazine, novaluron, 
omethoate, oxamyl, oxydemethon M, 

Paecilomyces fumosoroseus, parathion A, parathion M, permethrin, phenthoate, 
10 phorate, phosalone, phosmet, phosphamidon, phoxim, pirimicarb, pirimiphos A, 

pirimiphos M, profenofos, promecarb, propargite, propoxur, prothiofos, prothoate, 

pymetrozine, pyraclofos, pyresmethrin, pyrethrum, pyridaben, pyridathion, 

pyrimidifen, pyriproxyfen, 

quinalphos, 
15 ribavirin, 

salithion, sebufos, silafluofen, spinosad, spirodiclofen, sulfotep, sulprofos, 
tau-fluvalinate, tebufenozide, tebufenpyrad, tebupirimiphos, teflubenzuron, teflu- 
thrin, temephos, temivinphos, terbufos, tetrachlorvinphos, tetradifon, 
thetacypermethrin, thiacloprid, thiamethoxam, thiapronil, thiatriphos, thiocyclam 
20 hydrogen oxalate, thiodicarb, thiofanox, thuringiensin, tralocythrin, tralomethrin, 

triarathene, triazamate, triazophos, triazurone, trichlophenidine, trichlorfon, 
triflumuron, trimethacarb, 
vamidothion, vaniliprole, Verticillium lecanii, 
YI 5302, 

25 zeta-cypermethrin, zolaprofos, 

(lR-cis)-[5-(phenylmethyl)-3-furanyl]-methyl 3-[(dihydro-2-oxo-3(2H)-furanyli- 

dene)-methyl]-2,2-dimethylcyclopropanecarboxylate, 

(3-phenoxyphenyl)-methyl 2,2,3,3-tetramethylcyclopropanecarboxylate, 

1- [(2-chloro-5-thiazolyl)methyl]tetrahydro-3,5-dimethyl-N-nitro-l,3,5-tri 
30 2(lH)-imine, 

2- (2-chloro-6-fluorophenyl)-4-[4-(l,l-dim 
2-(acetyloxy)-3-dodecyl-l,4-naphthalenedione, 
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2-chloro-N-[[[4-(l-phenylethoxy)-phenyl]-amino]-carbonyl]-benzamide, 

2- chloro-N- [ [ [4-(2 ,2 -dichloro- 1 , 1 -difluoroethoxy)-phenyl] -amino] -carbonyl] - 
benzarnide, 

3- methylphenyl propylcarbamate, 

5 4-[4-(4-ethoxyphenyl)-4-methylpentyl]- 1 -fluoro-2-phenoxy-benzene, 

4- chloro-2-(l , 1 -dimethylethyl)-5-[[2-(2 ? 6-dimethyl-4-phenoxyphenoxy)ethyl]thio]- 
3(2H)-pyridazinone, 

4-chloro-2-(2-chloro-2-methylpropyl)- 5 - [(6-iodo-3 -pyridinyl)methoxy] -3 (2H)- 
pyridazinone, 
10 4-chloro-5-[(6~chloro-3-pyridinyl)m^ 
pyridazinone, 

Bacillus thuringiensis strain EG-2348, 

[2-benzoyl- 1 -(1 , 1 -dimethylethyl)-hydrazinobenzoic acid, 

2,2-dimethyl-3-(2,4-dichlorophenyl)-2-oxo-l-oxaspiro[4.5]dec-3-en-4-yl butanoate, 
15 [3-[(6-chloro-3-pyridinyl)methyl]-2-thiazolidinylidene]-cyanamide 5 
dihydro-2-(nitromethylene)-2H-l 5 3-thiazine-3(4H)-carboxaldehyde, 
ethyl [2 - [ [ 1 ,6-dihydro-6-oxo- 1 -(phenylmethyl)-4-pyridazinyl] oxy] ethyl] -carbamate, 
N-(3 5 4,4-trifluoro-l-oxo-3-butenyl)-glycine, 

N-(4-chloropheny l)-3 - [4-(difluoromethoxy)pheny 1] -4 3 5 -dihydro-4-phenyl- 1 H- 
20 pyrazole- 1 -carboxamide, 

N-[(2-chloro-5-thiazolyl)methyl]-N , -methyl-N H -nitro-guanidine, 

N-methyl-N'-(l-methyl-2-propenyl)-l 5 2-hydrazinedicarbothioamide 5 

N-methyl-N'-2-propenyl- 1 ,2-hydrazinedicarbothioamide, 

0,0-diethyl [2-(dipropylamino)-2-oxoethyl]-ethylphosphoramidothioate ? 
2 5 N-cyanomethyl-4-trifluoromethyl-nicotinamide, 

3,5-dichloro-l-(3,3-dichloro-2-propenyloxy)-4-[3-(5-trifluoromethylpyridin-2- 

yloxy)propoxy]-benzene. 

A mixture with other known active compounds, such as herbicides, or with fertilizers 
30 and growth regulators is also possible. 
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The active compounds according to the invention can furthermore be present when 
used as insecticides in their commercially available formulations and in the use forms 
prepared from these formulations, as a mixture with synergistic agents. Synergistic 
agents are compounds which increase the action of the active compounds, without it 
5 being necessary for the synergistic agent added to be active itself. 

The active compound content of the use forms prepared from the commercially 
available formulations can vary within wide limits. The active compound 
concentration of the use forms can be from 0.0000001 to 95% by weight of active 
10 compound, preferably between 0.0001 and 1% by weight. 

The compounds are employed in a customary manner appropriate for the use forms. 

When used against hygiene pests and pests of stored products, the active compound 
15 is distinguished by an excellent residual action on wood and clay as well as a good 
stability to alkali on limed substrates. 

As already mentioned above, it is possible to treat all plants and their parts according 
to the invention. In a preferred embodiment, wild plant species and plant cultivars, or 

20 those obtained by conventional biological breeding, such as crossing or protoplast 
fusion, and parts thereof, are treated. In a further preferred embodiment, transgenic 
plants and plant cultivars obtained by genetic engineering, if appropriate in 
combination with conventional methods (Genetically Modified Organisms), and parts 
thereof are treated. The term "parts" or "parts of plants" or "plant parts" has been 

25 explained above. 

Particularly preferably, plants of the plant cultivars which are in each case 
commercially available or in use are treated according to the invention. Plant 
cultivars are to be understood as meaning plants having novel properties ("traits") 
30 which have been obtained by conventional breeding, by mutagenesis or by 
recombinant DNA techniques. This can be varieties, bio- and genotypes. 
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Depending on the plant species or plant cultivars, their location and growth 
conditions (soils, climate, vegetation period, diet), the treatment according to the 
invention may also result in superadditive ("synergistic") effects. Thus, for example, 
reduced application rates and/or a widening of the activity spectrum and/or an 
increase in the activity of the substances and compositions to be used according to 
the invention, better plant growth, increased tolerance to high or low temperatures, 
increased tolerance to drought or to water or soil salt content, increased flowering 
performance, easier harvesting, accelerated maturation, higher harvest yields, better 
quality and/or a higher nutritional value of the harvested products, better storage 
stability and/or processability of the harvested products are possible which exceed the 
effects which were actually to be expected. 

The transgenic plants or plant cultivars (i.e. those obtained by genetic engineering) 
which are preferably treated according to the invention include all plants which, in 
the genetic modification, received genetic material which imparted particularly 
advantageously useful traits to these plants. Examples of such traits are better plant 
growth, increased tolerance to high or low temperatures, increased tolerance to 
drought or to water or soil salt content, increased flowering performance, easier 
harvesting, accelerated maturation, higher harvest yields, better quality and/or a 
higher nutritional value of the harvested products, better storage stability and/or 
processability of the harvested products. Further and particularly emphasized 
examples of such traits are a better defence of the plants against animal and microbial 
pests, such as against insects, mites, phytopathogenic fungi, bacteria and/or viruses, 
and also increased tolerance of the plants to certain herbicidally active compounds. 
Examples of transgenic plants which may be mentioned are the important crop 
plants, such as cereals (wheat, rice), maize, soya beans, potatoes, cotton, oilseed rape 
and also fruit plants (with the fruits apples, pears, citrus fruits and grapevines), and 
particular emphasis is given to maize, soya beans, potatoes, cotton and oilseed rape. 
Traits that are emphasized are in particular increased defence of the plants against 
insects by toxins formed in the plants, in particular those formed by the genetic 
material from Bacillus thuringiensis (for example by the genes CrylA(a), CrylA(b), 
CrylA(c), CryllA, CrylllA, CryIIIB2, Cry9c, Cry2Ab, Cry3Bb and CrylF and also 
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combinations thereof) (hereinbelow referred to as "Bt plants"). Traits that are also 
particularly emphasized are the increased defence of the plants to fungi, bacteria and 
viruses by systemic acquired resistance (SAR), systemin, phytoalexins, elicitors and 
resistance genes and correspondingly expressed proteins and toxins. Traits that are 
5 furthermore particularly emphasized are the increased tolerance of the plants to 
certain herbicidally active compounds, for example imidazolinones, sulphonylureas, 
glyphosate or phosphinotricin (for example the "PAT" gene). The genes which impart 
the desired traits in question can also be present in combination with one another in 
the transgenic plants. Examples of "Bt plants" which may be mentioned are maize 

10 varieties, cotton varieties, soya bean varieties and potato varieties which are sold 

under the trade names YIELD GARD® (for example maize, cotton, soya beans), 
KnockOut® (for example maize), StarLink® (for example maize), Bollgard® 
(cotton), Nucotn® (cotton) and NewLeaf® (potato). Examples of herbicide-tolerant 
plants which may be mentioned are maize varieties, cotton varieties and soya bean 

15 varieties which are sold under the trade names Roundup Ready® (tolerance to 
glyphosate, for example maize, cotton, soya bean), Liberty Link® (tolerance to 
phosphinotricin, for example oilseed rape), IMI® (tolerance to imidazolinones) and 
STS® (tolerance to sulphonylureas, for example maize). Herbicide-resistant plants 
(plants bred in a conventional manner for herbicide tolerance) which may be 

20 mentioned include the varieties sold under the name Clearfield® (for example 
maize). Of course, these statements also apply to plant cultivars having these or still- 
to-be-developed genetic traits, which plants will be developed and/or marketed in the 
future. 

25 The plants listed can be treated according to the invention in a particularly 
advantageous manner with the compounds of the general formula (I) or the active 
compound mixtures according to the invention. The preferred ranges stated above for 
the active compounds or mixtures also apply to the treatment of these plants. 
Particular emphasis is given to the treatment of plants with the compounds or the 

30 mixtures specifically mentioned in the present text. 
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The active compounds according to the invention act not only against plant, hygiene 
and stored product pests, but also in the veterinary medicine sector against animal 
parasites (ectoparasites), such as hard ticks, soft ticks, mange mites, leaf mites, flies 
(biting and licking), parasitic fly larvae, lice, hair lice, feather lice and fleas. These 
parasites include: 

From the order of the Anoplurida, for example, Haematopinus spp., Linognathus 
spp., Pediculus spp., Phtirus spp. and Solenopotes spp. 

From the order of the Mallophagida and the suborders Amblycerina and 
Ischnocerina, for example, Trimenopon spp., Menopon spp., Trinoton spp., Bovicola 
spp., Werneckiella spp., Lepikentron spp., Damalina spp., Trichodectes spp. and 
Felicola spp. 

From the order Diptera and the suborders Nematocerina and Brachycerina, for 
example, Aedes spp., Anopheles spp., Culex spp., Simulium spp., Eusimulium spp., 
Phlebotomus spp., Lutzomyia spp., Culicoides spp., Chrysops spp., Hybomitra spp., 
Atylotus spp., Tabanus spp., Haematopota spp., Philipomyia spp., Braula spp., Musca 
spp., Hydrotaea spp., Stomoxys spp., Haematobia spp., Morellia spp., Fannia spp., 
Glossina spp., Calliphora spp., Lucilia spp., Chrysomyia spp., Wohlfahrtia spp., 
Sarcophaga spp., Oestrus spp., Hypoderma spp., Gasterophilus spp., Hippobosca 
spp., Lipoptena spp. and Melophagus spp. 

From the order of the Siphonapterida, for example, Pulex spp., Ctenocephalides spp., 
Xenopsylla spp. and Ceratophyllus spp. 

From the order of the Heteropterida, for example, Cimex spp., Triatoma spp., 
Rhodnius spp. and Panstrongylus spp. 

From the order of the Blattarida, for example, Blatta orientalis, Periplaneta 
americana, Blattela germanica and Supella spp. 

From the subclass of the Acaria (Acarida) and the orders of the Meta- and 
Mesostigmata, for example, Argas spp., Ornithodorus spp., Otobius spp., Ixodes spp., 
Amblyomma spp., Boophilus spp., Dermacentor spp., Haemophysalis spp., 
Hyalomma spp., Rhipicephalus spp., Dermanyssus spp., Raillietia spp., 
Pneumonyssus spp., Sternostoma spp. and Varroa spp. 
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From the order of the Actinedida (Pro stigmata) and Acaridida (Astigmata), for 
example, Acarapis spp., Cheyletiella spp. 5 Ornithocheyletia spp., Myobia spp., 
Psorergates spp., Demodex spp., Trombicula spp., Listrophorus spp., Acarus spp., 
Tyrophagus spp., Caloglyphus spp., Hypodectes spp., Pterolichus spp., Psoroptes 
spp., Chorioptes spp., Otodectes spp., Sarcoptes spp., Notoedres spp., 
Knemidocoptes spp., Cytodites spp. and Laminosioptes spp. 

The active compounds of the formula (I) according to the invention are also suitable 
for controlling arthropods which infest agricultural productive livestock, such as, for 
example, cattle, sheep, goats, horses, pigs, donkeys, camels, buffalo, rabbits, 
chickens, turkeys, ducks, geese and bees, other pets, such as, for example, dogs, cats, 
caged birds and aquarium fish, and also so-called test animals, such as, for example, 
hamsters, guinea pigs, rats and mice. By controlling these arthropods, cases of death 
and reduction in productivity (for meat, milk, wool, hides, eggs, honey etc.) should 
be diminished, so that more economic and easier animal husbandry is possible by use 
of the active compounds according to the invention. 

The active compounds according to the invention are used in the veterinary sector in 
a known manner by enteral administration in the form of, for example, tablets, 
capsules, potions, drenches, granules, pastes, boluses, the feed-through process and 
suppositories, by parenteral administration, such as, for example, by injections 
(intramuscular, subcutaneous, intravenous, intraperitoneal and the like), implants, by 
nasal administration, by dermal use in the form, for example, of dipping or bathing, 
spraying, pouring on and spotting on, washing and powdering, and also with the aid 
of moulded articles containing the active compound, such as collars, ear marks, tail 
marks, limb bands, halters, marking devices and the like. 

When used for cattle, poultry, pets and the like, the active compounds of the formula 
(I) can be used as formulations (for example powders, emulsions, free-flowing 
compositions), which comprise the active compounds in an amount of 1 to 80% by 
weight, directly or after 100 to 10 000-fold dilution, or they can be used as a 
chemical bath. 
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It has furthermore been found that the compounds according to the invention also 
have a strong insecticidal action against insects which destroy industrial materials. 

The following insects may be mentioned as examples and as being preferred - but 
without any limitation: 

Beetles, such as 

Hylotrupes bajulus, Chlorophorus pilosis, Anobium punctatum, Xestobium 
rufovillosum, Ptilinus pecticornis, Dendrobium pertinex, Ernobius mollis, Priobium 
carpini, Lyctus brunneus, Lyctus africanus, Lyctus planicollis, Lyctus linearis, Lyctus 
pubescens, Trogoxylon aequale, Minthes rugicollis, Xyleborus spec, Tryptodendron 
spec, Apate monachus, Bostrychus capucins, Heterobostrychus brunneus, Sinoxylon 
spec and Dinoderus minutus. 

Hymenopterons, such as 

Sirex juvencus, Urocerus gigas, Urocerus gigas taignus and Urocerus augur. 
Termites, such as 

Kalotermes flavicollis, Cryptotermes brevis, Heterotermes indicola, Reticulitermes 
flavipes, Reticulitermes santonensis, Reticulitermes lucifugus, Mastotermes 
darwiniensis, Zootermopsis nevadensis and Coptotermes formosanus. 
Bristletails, such as Lepisma saccharina. 

Industrial materials in the present context are to be understood as meaning non-living 
materials, such as, preferably, plastics, adhesives, sizes, papers and cards, leather, 
wood and processed wood products and coating compositions. 

Wood and processed wood products are materials to be protected, especially 
preferably, from insect infestation. 
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Wood and processed wood products which can be protected by the agent according to 
the invention or mixtures comprising this are to be understood as meaning, for 
example: 

building timber, wooden beams, railway sleepers, bridge components, boat jetties, 
wooden vehicles, boxes, pallets, containers, telegraph poles, wood panelling, wooden 
windows and doors, plywood, chipboard, joinery or wooden products which are used 
quite generally in house-building or in building joinery. 

The active compounds can be used as such, in the form of concentrates or in 
generally customary formulations, such as powders, granules, solutions, suspensions, 
emulsions or pastes. 

The formulations mentioned can be prepared in a manner known per se, for example 
by mixing the active compounds with at least one solvent or diluent, emulsifier, 
dispersing agent and/or binder or fixing agent, a water repellent, if appropriate 
siccatives and UV stabilizers and if appropriate dyes and pigments, and also other 
processing auxiliaries. 

The insecticidal compositions or concentrates used for the preservation of wood and 
wood-derived timber products comprise the active compound according to the 
invention in a concentration of 0.0001 to 95% by weight, in particular 0.001 to 60% 
by weight. 

The amount of the compositions or concentrates employed depends on the nature and 
occurrence of the insects and on the medium. The optimum amount employed can be 
determined for the use in each case by a series of tests. In general, however, it is 
sufficient to employ 0.0001 to 20% by weight, preferably 0.001 to 10% by weight, of 
the active compound, based on the material to be preserved. 

Solvents and/or diluents which are used are an organic chemical solvent or solvent 
mixture and/or an oily or oil-like organic chemical solvent or solvent mixture of low 
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volatility and/or a polar organic chemical solvent or solvent mixture and/or water, 
and if appropriate an emulsifier and/or wetting agent. 

Organic chemical solvents which are preferably used are oily or oil-like solvents 
having an evaporation number above 35 and a flashpoint above 30°C, preferably 
above 45°C. Substances which are used as such oily or oil-like water-insoluble 
solvents of low volatility are appropriate mineral oils or aromatic fractions thereof, or 
solvent mixtures containing mineral oils, preferably white spirit, petroleum and/or 
alkylbenzene. 

Mineral oils having a boiling range from 170 to 220°C, white spirit having a boiling 
range from 170 to 220°C, spindle oil having a boiling range from 250 to 350°C, 
petroleum and aromatics having a boiling range from 160 to 280°C, turpentine oil 
and the like, are advantageously employed. 

In a preferred embodiment, liquid aliphatic hydrocarbons having a boiling range from 
180 to 210°C or high-boiling mixtures of aromatic and aliphatic hydrocarbons having 
a boiling range from 180 to 220°C and/or spindle oil and/or monochloronaphthalene, 
preferably a-monochloronaphthalene, are used. 

The organic oily or oil-like solvents of low volatility which have an evaporation 
number above 35 and a flashpoint above 30°C, preferably above 45°C, can be 
replaced in part by organic chemical solvents of high or medium volatility, providing 
that the solvent mixture likewise has an evaporation number above 35 and a 
flashpoint above 30°C, preferably above 45°C, and that the insecticide/fungicide 
mixture is soluble or emulsifiable in this solvent mixture. 

According to a preferred embodiment, some of the organic chemical solvent or 
solvent mixture is replaced by an aliphatic polar organic chemical solvent or solvent 
mixture. Aliphatic organic chemical solvents containing hydroxyl and/or ester and/or 
ether groups, such as, for example, glycol ethers, esters or the like, are preferably 
used. 
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Organic chemical binders which are used in the context of the present invention are 
the synthetic resins and/or binding drying oils which are known per se, are water- 
dilutable and/or are soluble or dispersible or emulsifiable in the organic chemical 
solvents employed, in particular binders consisting of or comprising an acrylate resin, 
a vinyl resin, for example polyvinyl acetate, polyester resin, polycondensation or 
polyaddition resin, polyurethane resin, alkyd resin or modified alkyd resin, phenolic 
resin, hydrocarbon resin, such as indene-cumarone resin, silicone resin, drying 
vegetable oils and/or drying oils and/or physically drying binders based on a natural 
and/or synthetic resin. 

The synthetic resin used as the binder can be employed in the form of an emulsion, 
dispersion or solution. Bitumen or bituminous substances can also be used as binders 
in an amount of up to 10% by weight. Dyestuffs, pigments, water-repelling agents, 
odour correctants and inhibitors or anticorrosive agents and the like which are known 
per se can additionally be employed. 

It is preferred according to the invention for the composition or concentrate to 
comprise, as the organic chemical binder, at least one alkyd resin or modified alkyd 
resin and/or one drying vegetable oil. Alkyd resins having an oil content of more than 
45% by weight, preferably 50 to 68% by weight, are preferably used according to the 
invention. 

All or some of the binder mentioned can be replaced by a fixing agent (mixture) or a 
plasticizer (mixture). These additives are intended to prevent evaporation of the 
active compounds and crystallization or precipitation. They preferably replace 0.01 to 
30% of the binder (based on 100% of the binder employed). 

The plasticizers originate from the chemical classes of phthalic acid esters, such as 
dibutyl, dioctyl or benzyl butyl phthalate, phosphoric acid esters, such as tributyl 
phosphate, adipic acid esters, such as di-(2-ethylhexyl) adipate, stearates, such as 
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butyl stearate or amyl stearate, oleates, such as butyl oleate, glycerol ethers or higher 
molecular weight glycol ethers, glycerol esters and p-toluenesulphonic acid esters. 

Fixing agents are based chemically on polyvinyl alkyl ethers, such as, for example, 
polyvinyl methyl ether or ketones, such as benzophenone or ethylenebenzophenone. 

Possible solvents or diluents are, in particular, also water, if appropriate as a mixture 
with one or more of the abovementioned organic chemical solvents or diluents, 
emulsifiers and dispersing agents. 

Particularly effective preservation of wood is achieved by impregnation processes on 
a large industrial scale, for example vacuum, double vacuum or pressure processes. 

The ready-to-use compositions can also comprise other insecticides, if appropriate, 
and also one or more fungicides, if appropriate. 

Possible additional mixing partners are, preferably, the insecticides and fungicides 
mentioned in WO 94/29 268. The compounds mentioned in this document are an 
explicit constituent of the present application. 

Especially preferred mixing partners which may be mentioned are insecticides, such 
as chlorpyriphos, phoxim, silafluofin, alphamethrin, cyfluthrin, cypermethrin, 
deltamethrin, permethrin, imidacloprid, NI-25, flufenoxuron, hexaflumuron, 
transfluthrin, thiacloprid, methoxyphenoxide and triflumuron, 

and also fungicides, such as epoxyconazole, hexaconazole, azaconazole, 
propiconazole, tebuconazole, cyproconazole, metconazole, imazalil, dichlorfluanid, 
tolylfluanid, 3-iodo-2-propinyl-butyl carbamate, N-octyl-isothiazolin-3-one and 
4,5-dichloro-N-octylisothiazolin-3-one. 

The compounds according to the invention can at the same time be employed for 
protecting objects which come into contact with salt water or brackish water, in 
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particular hulls, screens, nets, buildings, moorings and signalling systems, against 
fouling. 

Fouling by sessile Oligochaeta, such as Serpulidae, and by shells and species from 
the Ledamorpha group (goose barnacles), such as various Lepas and Scalpellum 
species, or by species from the Balanomorpha group (acorn barnacles), such as 
Balanus or Pollicipes species, increases the frictional drag of ships and, as a 
consequence, leads to a marked increase in operation costs owing to higher energy 
consumption and additionally frequent residence in the dry dock. 

Apart from fouling by algae, for example Ectocarpus sp. and Ceramium sp., fouling 
by sessile Entomostraka groups, which come under the generic term Cirripedia 
(cirriped crustaceans), is of particular importance. 

Surprisingly, it has now been found that the compounds according to the invention, 
alone or in combination with other active compounds, have an outstanding 
antifouling action. 

Using the compounds according to the invention, alone or in combination with other 
active compounds, allows the use of heavy metals such as, for example, in bis- 
(trialkyltin) sulphides, tri-w-butyltin laurate, tri-w-butyltin chloride, copper(I) oxide, 
triethyltin chloride, tri-«-butyl-(2-phenyl-4-cWorophenoxy)tin, tributyltin oxide, 
molybdenum disulphide, antimony oxide, polymeric butyl titanate, phenyl- 
(bispyridine)-bismuth chloride, tri-rc-butyltin fluoride, manganese ethylenebisthio- 
carbamate, zinc dimethyldithiocarbamate, zinc ethylenebisthiocarbamate, zinc salts 
and copper salts of 2-pyridinethiol 1 -oxide, bisdimethyldithiocarbamoylzinc 
ethylene-bisthiocarbamate, zinc oxide, copper(I) ethylene-bisdithiocarbamate, copper 
thiocyanate, copper naphthenate and tributyltin halides to be dispensed with, or the 
concentration of these compounds to be substantially reduced. 

If appropriate, the ready-to-use antifouling paints can additionally comprise other 
active compounds, preferably algicides, fungicides, herbicides, molluscicides, or 
other antifouling active compounds. 
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Preferably suitable components in combination with the antifouling compositions 
according to the invention are: 

algicides such as 

2-^r/-butylamino-4-cyclopropylamino-6-methylthio- 1 ,3,5-triazine, dichlorophen, 
diuron, endothal, fentin acetate, isoproturon, methabenzthiazuron, oxyfluorfen, 
quinoclamine and terbutryn; 

fungicides such as 

benzo[6]thiophenecarboxylic acid cyclohexylamide S,S-dioxide, dichlofluanid, fluor- 
folpet, 3-iodo-2-propinyl butylcarbamate, tolylfluanid and azoles such as 
azaconazole, cyproconazole, epoxyconazole, hexaconazole, metconazole, 
propiconazole and tebuconazole; 

molluscicides such as 

fentin acetate, metaldehyde, methiocarb, niclosamid, thiodicarb and trimethacarb; 
or conventional antifouling active compounds such as 

4,5-dichloro-2-octyl-4-isothiazolin-3-one, diiodomethylparatryl sulphone, 2-(N 5 N- 
dimethylthiocarbamoylthio)-5-nitrothiazyl, potassium, copper, sodium and zinc salts 
of 2-pyridinethiol 1 -oxide, pyridine-triphenylborane, tetrabutyldistannoxane, 2,3,5,6- 
tetrachloro-4-(methylsulphonyl)-pyridine, 2,4,5,6-tetrachloroisophthalonitrile, tetra- 
methylthiuram disulphide and 2,4,6-trichlorophenylmaleimide. 

The antifouling compositions used comprise the active compound according to the 
invention of the compounds according to the invention in a concentration of 0.001 to 
50% by weight, in particular 0.01 to 20% by weight. 

Moreover, the antifouling compositions according to the invention comprise the 
customary components such as, for example, those described in Ungerer, Chem. Ind. 
1985, 57, 730-732 and Williams, Antifouling Marine Coatings, Noyes, Park Ridge, 
1973. 
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Besides the algicidal, fungicidal, molluscicidal active compounds and insecticidal 
active compounds according to the invention, antifouling paints comprise, in 
particular, binders. 

Examples of recognized binders are polyvinyl chloride in a solvent system, 
chlorinated rubber in a solvent system, acrylic resins in a solvent system, in particular 
in an aqueous system, vinyl chloride/vinyl acetate copolymer systems in the form of 
aqueous dispersions or in the form of organic solvent systems, 
butadiene/styrene/acrylonitrile rubbers, drying oils such as linseed oil, resin esters or 
modified hardened resins in combination with tar or bitumens, asphalt and epoxy 
compounds, small amounts of chlorine rubber, chlorinated polypropylene and vinyl 
resins. 

If appropriate, paints also comprise inorganic pigments, organic pigments or 
colorants which are preferably insoluble in salt water. Paints may furthermore 
comprise materials such as rosin to allow controlled release of the active compounds. 
Furthermore, the paints may comprise plasticizers, modifiers which affect the 
Theological properties and other conventional constituents. The compounds according 
to the invention or the abovementioned mixtures may also be incorporated into self- 
polishing antifouling systems. 

The active compounds according to the invention are also suitable for controlling 
animal pests, in particular insects, arachnids and mites, which are found in enclosed 
spaces such as, for example, dwellings, factory halls, offices, vehicle cabins and the 
like. They can be employed in domestic insecticide products for controlling these 
pests alone or in combination with other active compounds and auxiliaries. They are 
active against sensitive and resistant species and against all development stages. 
These pests include: 

From the order of the Scorpionidea, for example, Buthus occitanus. 
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From the order of the Acarina, for example, Argas persicus, Argas reflexus, Bryobia 

ssp., Dermanyssus gallinae, Glyciphagus domesticus, Ornithodorus moubat, 

Rhipicephalus sanguineus, Trombicula alfreddugesi, Neutrombicula autumnalis, 

Dermatophagoides pteronissimus and Dermatophagoides forinae. 

From the order of the Araneae, for example, Aviculariidae and Araneidae. 

From the order of the Opiliones, for example, Pseudoscorpiones chelifer, 

Pseudoscorpiones cheiridium and Opiliones phalangium. 

From the order of the Isopoda, for example, Oniscus asellus and Porcellio scaber. 
From the order of the Diplopoda, for example, Blaniulus guttulatus and Polydesmus 
spp. 

From the order of the Chilopoda, for example, Geophilus spp. 

From the order of the Zygentoma, for example, Ctenolepisma spp., Lepisma 
saccharina and Lepismodes inquilinus. 

From the order of the Blattaria, for example, Blatta orientalies, Blattella germanica, 
Blattella asahinai, Leucophaea maderae, Panchlora spp., Parcoblatta spp., Periplaneta 
australasiae, Periplaneta americana, Periplaneta brunnea, Periplaneta fuliginosa and 
Supella longipalpa. 

From the order of the Saltatoria, for example, Acheta domesticus. 
From the order of the Dermaptera, for example, Forficula auricularia. 
From the order of the Isoptera, for example, Kalotermes spp. and Reticulitermes spp. 
From the order of the Psocoptera, for example, Lepinatus spp. and Liposcelis spp. 
From the order of the Coleptera, for example, Anthrenus spp., Attagenus spp., 
Dermestes spp., Latheticus oryzae, Necrobia spp., Ptinus spp., Rhizopertha dominica, 
Sitophilus granarius, Sitophilus oryzae, Sitophilus zeamais and Stegobium paniceum. 
From the order of the Diptera, for example, Aedes aegypti, Aedes albopictus, Aedes 
taeniorhynchus, Anopheles spp., Calliphora erythrocephala, Chrysozona pluvialis, 
Culex quinquefasciatus, Culex pipiens, Culex tarsalis, Drosophila spp., Fannia 
canicularis, Musca domestica, Phlebotomus spp., Sarcophaga carnaria, Simulium 
spp., Stomoxys calcitrans and Tipula paludosa. 

From the order of the Lepidoptera, for example, Achroia grisella, Galleria mellonella, 
Plodia interpunctella, Tinea cloacella, Tinea pellionella and Tineola bisselliella. 
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From the order of the Siphonaptera, for example, Ctenocephalides canis, 
Ctenocephalides felis, Pulex irritans, Tunga penetrans and Xenopsylla cheopis. 
From the order of the Hymenoptera, for example, Camponotus herculeanus, Lasius 
fuliginosus, Lasius niger, Lasius umbratus, Monomorium pharaonis, Paravespula 
spp. and Tetramorium caespitum. 

From the order of the Anoplura, for example, Pediculus humanus capitis, Pediculus 
humanus corporis and Phthirus pubis. 

From the order of the Heteroptera, for example, Cimex hemipterus, Cimex 
lectularius, Rhodnius prolixus and Triatoma infestans. 

They are used in the household insecticides sector alone or in combination with other 
suitable active compounds such as phosphoric esters, carbamates, pyrethroids, 
growth regulators or active compounds from other known classes of insecticides. 

They are used in aerosols, pressure-free spray products, for example pump and 
atomizer sprays, automatic fogging systems, foggers, foams, gels, evaporator 
products with evaporator tablets made of cellulose or polymer, liquid evaporators, gel 
and membrane evaporators, propeller-driven evaporators, energy-free, or passive, 
evaporation systems, moth papers, moth bags and moth gels, as granules or dusts, in 
baits for spreading or in bait stations. 

The preparation and the use of the compounds according to the invention is shown in 
the examples below. 



-46- 



Preparation Examples: 

Example 1: 



CN 




At 70°C, 0.63 g (4.1 mmol) of 4-chlorophenyl isocyanate is added to a mixture of 
1.1 g (4.1 mmol) of 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4,5-dihydro-lH- 
pyrazole (Ex. II- 1), 0.1 ml of triethylamine and 80 ml of methyl tert-butyl ether. The 
10 mixture is stirred at 70°C for 15 minutes and then slowly cooled to room 
temperature. The precipitated product is filtered off with suction and washed with a 
little methyl tert-butyl ether. 



15 



This gives 1.4 g (80% of theory) of 4'-chloro-3-(4-chlorophenyl)-4-(4-cyanopyrazol- 
l-yl)-4,5-dihydro-l-pyrazolecarboxanilide of logP (pH 2) = 3.64. 
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Example 2: 
(Process b) 




5 

At 0°C, 2.4 g of 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4 5 5-dihydro-l-pyrazole- 
4'-trifluoromethoxycarboxanilide (5 mmol) and then 1.2 g (lOmmol) of 
bromoacetonitrile are added to a suspension of 0.2 g (5 mmol) of sodium hydride 
(60% in mineral oil) in 20 ml of tetrahydrofuran. The mixture is heated at reflux for 
10 18 hours and then concentrated under reduced pressure. 50 ml of water are added to 

the residue, and the reaction product is extracted with ethyl acetate. The organic 
phase is dried over sodium sulphate and concentrated under reduced pressure. The 
residue is purified by preparative HPLC. 

15 This gives 0.15 g (6% of theory) of 3-(4-chlorophenyl)-4-(cyanopyrazol-l-yl)-4,5- 
dihydro- 1 -pyrazole-(N-cyanomethyl)-4'-trifluoromethoxy carboxanilide of logP 
(pH 2) -3.68. 

(Process c) 

20 

At 0°C, 2.78 g (10 mmol) of N-cyanomethyl-N-(4-trifluoromethoxyphenyl)- 
carbamoyl chloride (Ex. Va-1) are added to a mixture of 2.7 g (10 mmol) of 3-(4- 
chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4 ? 5-dihydro-lH-pyrazole (Ex. II-l), 1.5 ml of 
triethylamine and 50 ml of methylene chloride. The mixture is stirred at room 
25 temperature for 18 hours and then washed twice with in each case 30 ml of water. 

The organic phase is dried over sodium sulphate and concentrated under reduced 
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pressure. The residue is stirred with ethanol, filtered off with suction and washed 
with ethanol. 

This gives 4.05 g (79% of theory) of 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4,5- 
dihydro- 1 -pyrazole-(N-cyanomethyl)-4'-trifluoromethoxycarboxanilide of logP 
(pH 2) = 3.68. 

(Process c, one-pot process) 

At 0°C, a solution of 34.56 g (0.16 mol) of N-cyanomethyl-(4- 
trifluoromethoxy)aniline (Ex. XII-1) and 16.5 g (0.163 mol) of triethylamine in 75 ml 
of methylene chloride are added dropwise to a solution of 16 g (0.054 mol) of 
triphosgene (bis-trichloromethyl carbonate) in 100 ml of methylene chloride, and the 
mixture is stirred at room temperature for half an hour. A solution of 43 .4 g 
(0.16 mol) of 3 -(4-chlorophenyl)-4-(4-cyanopyrazol- 1 -y l)-4 , 5 -dihydro- 1 H-pyrazole 
(Ex. II-l) and 16.5 g (0.163 mol) of triethylamine in 75 ml of methylene chloride is 
added dropwise. The mixture is stirred at room temperature for 18 hours and then 
washed twice with in each case 100 ml of water. The organic phase is dried over 
sodium sulphate and concentrated under reduced pressure. The residue is stirred with 
ethanol, filtered off with suction and washed with ethanol. 

This gives 65.3 g (79% of theory) of 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4,5- 
dihydro- 1 -pyrazole-(N -cyanomethyl)-4-trifluoromethoxycarboxanilide of logP 
(pH 2) = 3.68. 

The compounds of the formula (I) listed in Table 1 below are obtained analogously to 
Examples 1 and 2 and/or in accordance with the general statements about the 
preparation: 
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Table 1 : 



R 1 




(I) 



Ex. No. 


R' 


R2 


R3 


R4 


logP (pH 2)/m.p. 


3 


CN 


CI 


OCF3 


H 


3.91 


4 


CN 


CI 


CF 3 


H 


3.86 


5 


CN 


CI 


SCF 3 


H 


4.27 


6 


CN 


CI 


OCF3 


COOCH3 


3.82 


7 


CN 


CI 


OCF3 


COOC 2 H 5 


4.06 


8 


CN 


CI 


OCF3 


COOC 4 H 9 -t. 


4.84 


9 


CN 


Br 


OCF3 


H 


4.00 


10 


CN 


Br 


SCF 3 


H 


4.35 


11 


CN 


Br 


S0 2 CF 3 


H 


3.88 


12 


CN 


CI 


SOCF3 


H 


3.28 


13 


CN 


I 


OCF3 


H 


4.12 


14 


CN 


I 


SCF 3 


H 


4.48 


15 


CN 


SCF 3 


OCF3 


H 


4.39 


16 


CN 


SCF 3 


SCF 3 


H 


4.73 


17 


COOCH 3 


CI 


OCF3 


H 


3.95 


18 


CN 


CI 


S0 2 CF 3 


H 


3.78 


19 


CON(CH 3 ) 2 


CI 


OCF3 


H 


3.27 


20 


CONHCH3 


CI 


OCF3 


H 


3.07 


21 


CONHCH3 


CI 


SCF 3 


H 


3.39 


22 


CONHCH3 


CI 


S0 2 CF 3 


H 


3.00 


23 


CONH 2 


CI 


OCF3 


H 


2.94 


24 


CONH 2 


CI 


SCF 3 


H 


3.24 
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Ex. No. 


Rl 


R2 


R3 


R 4 


logP (pH 2)/m.p. 


25 


CONH 2 


CI 


S0 2 CF 3 


H 


2.94 


26 


CON(CH 3 ) 2 


CI 


SCF 3 


H 


3.27 


27 


CON(CH 3 ) 2 


CI 


S0 2 CF 3 


H 


3.27 


28 


CN 


CI 


Br 


H 


3.73 


29 


CN 


CI 


CN 


H 


3.00 


30 


CN 


CI 


I 


H 


3.90 


31 


CN 


CI 


CI 


CH 2 CN 


3.42 


32 


CN 


CI 


SCF 3 


CH 2 CN 


3.90 


33 


CN 


Br 


OCF3 


CH 2 CN 


3.75 


34 


CN 


Br 


SCF 3 


CH 2 CN 


3.99 


35 


CN 


Br 


CF 3 


CH 2 CN 


3.63 


36 


CN 


CI 


CF 3 


CH 2 CN 


3.56 


37 


CN 


Br 


CF 3 


H 


3.94 


38 


CN 


F 


CI 


H 


m.p. 230°C 


39 


CN 


F 


OCF3 


H 


m.p. 214°C 


40 


CN 


F 


CF 3 


H 


m.p. 234°C 


41 


COOCH 3 


CI 


SCF 3 


H 




42 


COOCH3 


CI 


S0 2 CF 3 


H 




43 


COOC 2 H 5 


CI 


OCF3 


H 




44 


COOCH3 


Br 


OCF3 


H 




45 


CSNH 2 


CI 


OCF3 


H 




46 


CN 


Br 


Br 


H 




47 


CN 


Br 


I 


H 
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Preparation of the starting materials of the formula (II) 

Example (II- 1): 

CN 




(II-l) 



At room temperature, 2.16 g (0.021 mol) of bis-dimethylaminomethane are added to 
a solution of 5 g (0.02 mol) of 2-(4-cyanopyrazol-l-yl)-4'-chloroacetophenone 
(Ex. VI-1) in 50 ml of methylene chloride, and the mixture is heated at reflux for 
18 hours. The solvent is then distilled off under reduced pressure and the residue is 
dissolved in 50 ml of ethanol. 1.13 g (0.0226 mol) of hydrazine hydrate are added, 
and the reaction mixture is then stirred at 30°C for 3 hours. The precipitated product 
is filtered off with suction and washed with a little cold ethanol and with water. 

This gives 3.3 g (61% of theory) of 3-(4-chlorophenyl)-4-(4-cyanopyrazol-l-yl)-4,5- 
dihydro-lH-pyrazole of logP (pH 2) = 2.1 1. 

The compounds of the formula (II) listed in Table 2 below are obtained analogously 
to Example (II- 1 ) and/or in accordance with the general statements on the 
preparation: 
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Ex. No. 


Rl 


R2 


logP (pH 2) 


II-2 


CN 


Br 


2.20 


H-3 


CN 


I 


2.33 


II-4 


CN 


SCF 3 


2.78 


II-5 


COOCH 3 


CI 


2.13 


II-6 


CON(CH 3 ) 2 


CI 


1.54 


II-7 


CONHCH3 


CI 


1.38 


II-8 


CONH 2 


CI 


1.28 


II-9 


COOC 2 H 5 


CI 




11-10 


COOCH3 


Br 




11-11 


CSNH 2 


CI 





Preparation of the starting materials of the formula (V) 

Example (Va-1) 



F 3 CO- 



/ % 




COCI 



N 



CH 2 CN 



(Va-1) 



At 0°C, a solution of 20.7 g (0.0958 mol) of N-cyanomethyl-4- 
trifluoromethoxyaniline (Ex. XII- 1) and 1 1.6 g (0.1 15 mol) of triethylamine in 
150 ml of toluene is added dropwise to a solution of 10.4 g (0.105 mol) of phosgene 
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in 100 ml of toluene, and the mixture is stirred at room temperature for 18 hours. 
Excess phosgene is then flushed out. The mixture is washed with water, the organic 
phase is dried over sodium sulphate and the solvent is then distilled off under 
reduced pressure. 

This gives 26.3 g (94% of theory) of N-cyanomethyl-N-(4-trifluoromethoxy)phenyl- 
carbamoyl chloride of refractive index 1.4816. 

The compounds of the formula (Va) listed in Table 4 below are obtained analogously 
to Example (Va-1) and/or in accordance with the general statements about the 
preparation: 

Table 3 

^OCI 

J \ (Va) 
CH 2 CN 



Ex. No. 


R7 


Refractive index n ^ 


Va-2 


SCF 3 


1.5166 


Va-3 


CF 3 


1.4859 


Va-4 


OCF 2 CHF 2 





Preparation of the intermediates of the formula (VI) 

Example TVl-H: 




(VI-1) 
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A mixture of 9.3 g (0.04 mol) of 2-bromo-4'-chloroacetophenone, 3.9 g (0.042 mol) 
of 4-cyanopyrazole (preparation see JP H59- 196868), 6.1 g (0.044 mol) of potassium 
carbonate and 50 ml of acetonitrile is stirred at room temperature for 16 hours. About 
200 ml of water are then added to the reaction mixture and the precipitated product is 
filtered off with suction and washed with water. This gives 9.5 g (97% of theory) of 
2-(4-cyanopyrazol-l-yl)-4'-chloroacetophenone of logP (pH 2) = 2.20. 



Example (VI-2V 



Step 1 : 




(VIc-1) 

COOH 



A mixture of 15 g (0.061 mol) of 2-(4-cyanopyrazol-l-yl)-4 c -chloroacetophenone, 
50 ml of concentrated hydrochloric acid and 50 ml of acetic acid is boiled at reflux at 
5 hours. The reaction mixture is then diluted with water and the precipitated product 
is filtered off with suction and washed with water. This gives 14.4 g (89% of theory) 
of l-(4-chlorophenacyl)-pyrazole-4-carboxylic acid of logP (pH 2) = 1.67. 



Step 2: 




c ,_// V- N 



CON(CH 3 ) 2 



(VI-2) 



2 to 3 drops of dimethylformamide and then 6 g (0.05 mol) of thionyl chloride are 
added to a solution of 7.9 g (0.03 mol) of l-(4-chlorophenacyl)-pyrazole-4-carboxylic 
acid in 50 ml of methylene chloride. The mixture is boiled at reflux for 3 hours and 
then concentrated under reduced pressure. The residue is dissolved in 30 ml of 
tetrahydrofuran, and this solution is added dropwise to 30 ml of dimethylamine 
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solution (40% in water). The mixture is stirred at room temperature for 2 hours, and 
the solvent is then evaporated under reduced pressure. 100 ml of water are added to 
the residue, and the mixture is extracted with ethyl acetate. The organic phase is dried 
over sodium sulphate and concentrated under reduced pressure. This gives 2.8 g 
5 (32% of theory) of N,N-dimethyl-l-(4-chlorophenacyl)-pyrazole-4-carboxamide of 
logP (pH 2)= 1.62. 

The compounds of the formula (VI) listed in Table 3 below are obtained analogously 
to Examples (VI- 1) and (VI-2) and/or in accordance with the general statements 
1 0 about the preparation: 

Table 4: 




15 



Ex. No. 


Rl 


R2 


logP (pH 2) 


VI-3 


CN 


Br 


2.31 


VI-4 


CN 


I 


2.47 


VI-5 


CN 


SCF 3 


2.91 


VI-6 


COOCH 3 


CI 


2.20 


VI-7 


CONHCH3 


CI 


1.44 


VI-8 


CONH 2 


CI 


1.33 


VI-9 


COOC 2 H 5 


CI 




VI-10 


COOCH3 


Br 




VI- 11 


CSNH 2 


CI 





Preparation of the intermediates of the formula (XII) 

Example (XII- n 
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F 3 CO- 




CH 2 CN 



(XII- 1) 



At 15°C, 7.9 g (0.26 mol) of paraformaldehyde are added to a solution of 44 g 
(0.25 mol) of 4-trifluoromethoxyaniline in 200 ml of acetic acid, and a solution of 
20.6 g (0.318 mol) of potassium cyanide in 50 ml of water is then added dropwise at 
15-20°C. The mixture is stirred at 30°C for 18 hours. The solvent is then distilled off 
under reduced pressure, about 200 ml of water are added to the residue and the 
precipitated product is filtered off with suction and washed well with water. 

This gives 52.4 g (97% of theory) of N-cyanomethyl-4-trifluoromethoxyaniline in the 
form of colourless crystals of logP (pH 2) = 2.49. 

The compounds of the formula (XII) listed in Table 5 are obtained analogously to 
Example (XII- 1) and/or in accordance with the general statements about the 
preparation: 

Table5: 




9 \ 



-N 



CH 2 CN 



(XII) 



Ex. No. 


R7 


logP (pH 2) 


XII-2 


SCF 3 


2.82 


XII-3 


CF 3 


2.36 


XII-4 


OCF 2 CHF 2 
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The logP values given in the Preparation Examples and Tables above are determined 
in accordance with EEC Directive 79/831 Annex V.A8 by HPLC (High Performance 
Liquid Chromatography) using a reversed-phase column (C 18). Temperature: 43°C. 

The determination in the acidic range is carried out at pH 2.3 using the mobile phases 
0.1% aqueous phosphoric acid and acetonitrile; linear gradient from 10% acetonitrile 
to 90% acetonitrile. 

Calibration is carried out using unbranched alkan-2-ones (having 3 to 16 carbon 
atoms) with known logP values (determination of the logP values by the retention 
times using linear interpolation between two succesive alkanones). 
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Use Examples : 

Example A 

5 Diabrotica Test (larvae in soil) 

Solvent: 7 parts by weight of dimethylformamide 

Emulsifier: 2 parts by weight of alkylaryl polyglycol ether 

10 To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Pots filled with soil are watered with the preparation of active compound. 
1 5 Immediately after the preparation, 5 maize corns are placed into each pot and, after 3 
days, the Diabrotica balteata larvae are placed on the treated soil. The stated 
concentration refers to the amount of active compound per volume unit in the soil 
(mg/l). 

20 After the desired period of time, the maize plants that have emerged are counted and 
the efficacy is calculated. 100% means that all maize plants have emerged; 0% means 
that none of the maize plants have emerged. 

Active compounds, active compound concentration and test results are shown in the 
25 Table below. 
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Table A 
plant-damaging insects 
Diabrotica Test 

Active compound Concentration of Kill rate in 

active compound % after 1 0 d 
in ppm 



CN 
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Example B 

Heliothis virescens Test 

Solvent: 30 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Soyabean shoots (Glycine max) are treated by being dipped into the preparation of 
active compound of the desired concentration and are populated with Heliothis 
virescens caterpillars while the leaves are still moist. 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
Table below. 
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Table B 
plant-damaging insects 
Heliothis virescens Test 



Active compounds 



Concentration of 
active compound 
in ppm 



Kill rate 

in % after 7 d 




H 
I 




OCF, 



500 



100 




500 



100 




500 



100 



CN 

<s 

N-N 



H 

I 



500 



100 
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Table B 
plant-damaging insects 
Heliothis virescens Test 



Active compounds 



Concentration of 
active compound 
in ppm 



Kill rate 

in % after 7 d 




COOC 4 H 9 -t 



500 



100 
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Example C 

Phaedon Larvae Test 

Solvent: 7 parts by weight of dimethylformamide 

Emulsifier: 2 parts by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cabbage leaves (Brassica oleracea) are treated by being dipped into the preparation 
of active compound of the desired concentration and are populated with larvae of the 
mustard beetle (Phaedon cochleariae) while the leaves are still moist. 

After the desired period of time, the kill in % is determined. 100% means that all 
beetle larvae have been killed; 0% means that none of the beetle larvae have been 
killed. 

Active compounds, active compound concentration and test results are shown in the 
Table below. 
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Table C 
plant-damaging insects 
Phaedon Larvae Test 



Active compounds 



Concentration of Kill rate 
active compound in % after 7 d 
in ppm 




500 



100 



OCF, 




500 



100 




vYVl 

° ^OCF. 



COOCH, 
I 3 



500 



100 



CN 
N-N 



CN 




500 



100 
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Table C 
plant-damaging insects 
Phaedon Larvae Test 

Active compounds Concentration of Kill rate 

active compound in % after 7 d 
in ppm 



CN 
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Table C 
plant-damaging insects 
Phaedon Larvae Test 



Active compounds 



Concentration of Kill rate 
active compound in % after 7 d 
in ppm 




500 



100 



OCF, 




500 



100 



SQ 2 CF 3 
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Example D 
Plutella Test 

Solvent: 30 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cabbage leaves (Brassica oleracea) are treated by being dipped into the preparation 
of active compound of the desired concentration and are populated with caterpillars 
of the diamond back moth (Plutella xylostella) while the leaves are still moist. 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
Table below. 
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Table D 
plant-damaging insects 
Plutella Test 

Active compounds • Concentration of Kill rate 

active compound in % after 7 d 
in ppm 



CN 
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Table D 
plant-damaging insects 
Plutella Test 



Active compounds 



Concentration of Kill rate 
active compound in % after 7 d 
in ppm 




COOC,H q -t 
I 4 9 



500 



100 



OCF, 
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Example E 

Spodoptera exigua Test 

5 Solvent: 30 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
1 0 concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cabbage leaves (Brassica oleracea) are treated by being dipped into the preparation 
of active compound of the desired concentration and are populated with caterpillars 
of the army worm (Spodoptera exigua) while the leaves are still moist. 

15 

After the desired period of time, the kill in % is determined. 1 00% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
20 Table below. 
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Table E 
plant-damaging insects 
Spodoptera exigua Test 



Active compounds 



Concentration of Kill rate 
active compound in % after 7 d 
in ppm 




500 



100 



OCF, 




500 



100 




SCF, 



500 



100 



CN 




\\ 
N-N 



CI' 



V n y n 

o 



COOC.H 9 -t 
I 4 9 




OCF„ 



500 



100 
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Example F 

Spodoptera frugiperda Test 

5 Solvent: 30 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
1 0 concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cabbage leaves (Brassica oleracea) are treated by being dipped into the preparation 
of active compound of the desired concentration and are populated with caterpillars 
of the army worm (Spodoptera frugiperda) while the leaves are still moist. 

15 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
20 Table below. 
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Table F 
plant-damaging insects 
Spodoptera fmgiperda Test 

Active compounds Concentration of Kill rate 

active compound in % after 7 d 
in ppm 



CN 
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Table F 
plant-damaging insects 
Spodoptera frugiperda Test 

Active compounds Concentration of Kill rate 

active compound in % after 7 d 
in ppm 



CN 
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Table F 
plant-damaging insects 
Spodoptera frugiperda Test 



Active compounds 



Concentration of Kill rate 
active compound in % after 7 d 
in ppm 




500 



100 



OCF, 




500 



100 



SCF, 
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Example G 

Test for persistency: Heliothis virescens 

5 Solvent: 4 parts by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
10 concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cotton plants (Gossypium hirsutum) are sprayed with a preparation of active 
compound of the desired concentration. After the stated number of days, Heliothis 
virescens larvae are, in infection chambers, placed on the treated leaves. 

15 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
20 Table below. 
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Table G 
plant-damaging insects 
Test for persistency: Heliothis virescens 



Active compounds 



Concentration of Kill rate 
active compound in % 7 d after 
in ppm infection 




20 



infection after: 
5 d 12 d i 9 d 

100 90 100 



OCF, 




20 



infection after: 
5 d 12 d \gd 

100 100 90 




H 




20 



SCF, 



infection after: 
5 d 12 d i9d 

80 70 90 
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Example H 

Test for persistency: Spodoptera frugiperda 

Solvent: 4 parts by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amounts of solvent and emulsifier, and the 
concentrate is diluted with emulsifier-containing water to the desired concentration. 

Cotton plants (Gossypium hirsutum) are sprayed with a preparation of active 
compound of the desired concentration. After the stated number of days, larvae of the 
army worm (Spodoptera frugiperda) are, in infection chambers, placed on the treated 
leaves. 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 

Active compounds, active compound concentration and test results are shown in the 
Table below. 
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Table H 
plant-damaging insects 
Test for persistency: Spodoptera frugiperda 



Active compounds 



Concentration of 
active compound 
in ppm 



Kill rate 
in% 

7 d after infection 




20 



infection after: 
5d 12<* 19 d 
100 100 100 



OCF„ 




20 



infection after: 
5 d 12 d i9d 

100 100 100 




H 
I 



N Y 

o 




20 



infection after: 
5 d i 2 d igd 

90 100 100 
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Example I 

Diabrotica balteata Test (larvae in soil) 

Critical concentration test / soil insects - treatment of transgenic plants 

5 

Solvent: 7 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
10 compound is mixed with the stated amount of solvent, the stated amount of 
emulsifier is added and the concentrate is diluted with water to the desired 
concentration. 

The preparation of active compound is poured onto the soil. Here, the concentration 
1 5 of the active compound in the preparation is virtually immaterial, only the amount by 

weight of active compound per volume unit of soil, which is stated in ppm (mg/1), 
matters. The soil is filled into 0.25 1 pots, and these are allowed to stand at 20°C. 

Immediately after the preparation, 5 pregerminated maize corns of the cultivar 
20 YIELD GUARD (trade mark of Monsanto Comp., USA) are placed into each pot. 

After 2 days, the appropriate test insects are placed into the treated soil. After a 
further 7 days, the efficacy of the active compound is determined by counting the 
maize plants that have emerged (1 plant = 20% activity). 



Le A 35 557-Foreign Countries 



-81 - 



Example J 

Heliothis virescens Test (treatment of transgenic plants) 

5 Solvent: 7 parts by weight of dimethylformamide 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amount of solvent and the stated amount of 
10 emulsifier, and the concentrated is diluted with water to the desired concentration. 

Soyabean shoots (Glycine max) of the cultivar Roundup Ready (trade mark of 
Monsanto Comp., USA) are treated by being dipped into the preparation of active 
compound of the desired concentration and are populated with the tobacco bud worm 
15 Heliothis virescens while the leaves are still moist. 

After the desired period of time, the kill in % is determined. 100% means that all 
caterpillars have been killed; 0% means that none of the caterpillars have been killed. 
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Example K 

Blowfly larvae test / development-inhibitory action 

5 Test animals: Lucilia cuprina larvae 

Solvent: Dimethyl sulphoxide 

20 mg of active compound are dissolved in 1 ml of dimethyl sulphoxide. More dilute 
concentrations are prepared by dilution with distilled water. 

10 

About 20 Lucilia cuprina larvae are introduced into a test tube which contains about 
1 cm' of horsemeat and 0.5 ml of the preparation of active compound to be tested. 
The activity of the preparation of active compound is determined after 24 and 
48 hours. The test tubes are transferred into a beaker whose bottom is covered with 
1 5 sand. After a further 2 days, the test tubes are removed and the pupae are counted. 

The activity of the preparation of active compound is assessed using the number of 
flies that have hatched after 1.5 times the development period of an untreated control. 
100 % means that none of the flies have hatched; 0 % means that all of the flies have 
20 hatched normally. 

Active compounds, active compound concentrations and test results are shown in the 
table below. 
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Table K-l 

Blowfly larvae test / development-inhibitory action 



active compound 



concentration in activity/ 
ppm kill rate in °A 

after 48 h 




OCF„ 



100/20 



100/100 



Error! Not a valid link. 



100/20 



100/100 




COOC 2 H 5 



OCF, 



100 



100 




OCF, 



100/20 



100/100 




SQ 2 CF 3 



100/20 



100/100 
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TableK-1 

Blowfly larvae test / development-inhibitory action 



active compound 



concentration in activity/ 
ppm kill rate in °A 

after 48 h 




OCF, 



100/20 



100/100 




S0 2 CF 3 



100/20 



100/100 




CH 2 CN 



100/20 



100/100 



Table K-2 

Blowfly larvae test / development-inhibitory action 



active compound 



concentration in activity/ 
ppm kill rate in % 

after 14 d 
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Table K-2 

Blowfly larvae test / development-inhibitory action 



active compound 



concentration in activity/ 
ppm kill rate in % 

after 14 d 




100/20 



100/100 



CN 




100/20 



100/100 




° ^SCF, 



100/20 



100/100 



CI' 



CN 
N-N 



o 



COOC,H 

I 



2" '5 




OCF, 



20 



100 
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Table K-2 

Blowfly larvae test / development-inhibitory action 



active compound 



concentration in 
ppm 



activity/ 
kill rate in % 
after 14 d 




100/20 



100/100 



SOCF, 
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Example L 

Test with Boophilus microplus resistent / SP-resistent Parkhurst-strain 

5 Test animals: adult sucked female 

Solvent: Dimethyl sulphoxide 

20 mg of active compound are dissolved in 1 ml of dimethyl sulphoxide. More dilute 
concentrations are prepared by dilution with the same solvent. 

10 

The test is carried out in 5-fold determination. 1 fil of the solution is injected into the 
abdomen, the animals are transferred into dishes and are stored in an air-conditioned 
room. The control of activity is made after 7 days for oviposition of fertile eggs. Eggs 
whose fertility cannot be seen from the outside are stored in glass tubes in a climate 
15 chamber until the larvae have been hatched. An activity of 100 % means, that no tick 

has hatched fertile eggs. 

Active compounds, active compound concentrations and test results are shown in the 
table below. 
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Table L 

Test with Boophilus microplus resistent / SP-resistent Parkhurst-strain 



active compound concentration jag activity/ 

animal kill rate in % 
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Example M 

Test with flies (Musca domestica) 

5 Test animals: adult Musca domestica, strain Reichswald (OP, SP, 

carbamate-resistent) 
Solvent: Dimethyl sulphoxide 

20 mg of active compound are dissolved in 1 ml of dimethyl sulphoxide. More dilute 
1 0 concentrations are prepared by dilution with distilled water. 

2 ml of the preparation of active compound are pipetted onto a filter paper dish (0 
9.5 cm), which are placed in a Petri dish of corresponding diameter. After drying of 
the filter dishes 25 test animals are transferred in the Petri dishes and covered. 

15 

After 1, 3, 5, 24 and 48 hours (or after the times given in the tables below) the 
activity of the preparation of active compound is determined. 1 00 % means, that all 
flies have been killed, 0 % means, that none of the flies have been killed. 



20 Active compounds, active compound concentrations and test results are shown in the 

table below. 
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Table M 

Test with flies (Musca domestica) 



active compound concentration in activity/ 

ppm kill rate in % 



CN 
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Example N 

Cockroach test 

5 Test animals: Periplaneta americana 

Solvent: Dimethyl sulphoxide 

20 mg of active compound are dissolved in 1 ml of dimethyl sulphoxide. More dilute 
concentrations are prepared by dilution with distilled water. 

10 

4 test animals are dipped for 1 minute into the preparation of active compound to be 
tested. After transfer into a plastic beaker and storage for 7 days in an air-conditioned 
room the killing rate is determined. 100 % means, that all cockroaches have been 
killed, 0 % means, that none of the cockroaches have been killed. 

15 

Active compounds, active compound concentrations and test results are shown in the 
table below. 
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Table N 
Cockroach test 



active compound concentration in activity/ 

^^^^^ ppm kill rate in % 



CN 
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Table N 
Cockroach test 



active compound 



concentration in activity/ 
ppm kill rate in % 




OCF, 



100 



25 




H 
I 



100 



50 
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Patent claims 

1 . Pyrazoline derivatives of the formula (I), 



R 1 




(I) 



in which 

R 1 represents cyano, alkoxycarbonyl, carbamoyl, thiocarbamoyl, alkyl- 
aminocarbonyl or dialkylaminocarbonyl, 

R 2 represents halogen, halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio, 
halogenoalkylthio, alkylsulphonyl, halogenoalkylsulphinyl, halogeno- 
alkyl sulphonyl or cyano, 

R 3 represents halogen, halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio, 
halogenoalkylthio, halogenoalkylsulphinyl, halogenoalkylsulphonyl or 
cyano and 

R 4 represents hydrogen, cyanomethyl or alkoxycarbonyl. 

2. Pyrazoline derivatives of the formula (I) according to Claim 1, in which 

R 1 represents cyano, C r C 4 -alkoxy-carbonyl, carbamoyl, thiocarbamoyl, 
C r C 4 -alkylamino-carbonyl or di-C r C 4 -alkylamino-carbonyl, 
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R 2 represents fluorine, chlorine, bromine, iodine; C r C 4 -halogenoalkyl, 
C , -C 4 -halogenoalkoxy, C j -C 4 -alkylthio, C j -C 4 -halogenoalkylthio, 
C r C 4 -alkylsulphonyl, C r C 4 -halogenoalkylsulphonyl or cyano, 

R 3 represents fluorine, chlorine, bromine, iodine; C r C 4 -halogenoalkyl, 
C ] -C 4 -halogenoalkoxy, C x -C 4 -halogenoalkylthio, C ] -C 4 -halogeno- 
alkylsulphinyl, C r C 4 -halogenoalkylsulphonyl or cyano and 

R 4 represents hydrogen, cyanomethyl or C r C 4 -alkoxy-carbonyl. 

3. Pyrazoline derivatives of the formula (I) according to Claim 1, in which 

R 1 represents cyano, C r C 4 -alkoxy-carbonyl, carbamoyl, thiocarbamoyl, 
C r C 2 -alkylamino-carbonyl or di-C r C 2 -alkylamino-carbonyl, 

R 2 represents fluorine, chlorine, bromine, iodine, cyano; C r C 2 -alkylthio, 
C 1 -C 2 -alkylsulphonyl and also represents C r C 2 -halogenoalkyI, 
C r C 2 -halogenoalkoxy, C j -C 2 -halogenoalkylthio or C!-C 2 -halogeno- 
alkyl-sulphonyl having in each case 1 to 5 identical or different 
halogen atoms from the group consisting of fluorine, chlorine and 
bromine, 

R 3 represents chlorine, bromine, iodine, cyano; and also represents C r 
C 2 -halogenoalkyl, C ] -C 2 -halogenoalkoxy, C ] -C 2 -halogenoalkylthio, 
C j -C 2 -halogenoalkylsulphinyl or C x -C 2 -halogenoalkylsulphonyl 
having in each case 1 to 5 identical or different halogen atoms from 
the group consisting of fluorine, chlorine and bromine and 

R 4 represents hydrogen, cyanomethyl or C j -C 4 -alkoxy-carbonyl. 

4. Pyrazoline derivatives of the formula (I) according to Claim 1, in which 
R 1 represents cyano . 
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5. Process for preparing pyrazoline derivatives of the formula (I) according to 
Claim 1, characterized in that 

a) pyrazolines of the formula (II) 



R 1 




in which 



R 1 and R 2 are as defined in Claim 1 



are reacted with isocyanates of the formula (III) 



OCN 




in which 

R 3 is as defined in Claim 1, 

if appropriate in the presence of a diluent and if appropriate in the 
presence of a catalyst; 

and 

b) if appropriate, the resulting pyrazoline derivatives of the formula (la) 
according to the invention 
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15 



or 




H 

I 



TXX, 



in which 



R 1 , R 2 and R 3 are as defined in Claim 1 
are reacted with halides of the formula (IV) 



Hal 1 — R 4 (IV) 



10 in which 



(la) 



R 4 is as defined in Claim 1 and 
Hal 1 represents halogen, 

if appropriate in the presence of a diluent and if appropriate in the 
presence of a base, 



20 c) pyrazoline derivatives of the formula (lb) 
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R 1 




in which 

R 1 , R 2 and R 3 are as defined in Claim 1 

are obtained by reacting pyrazolines of the formula (II) 



R 1 




in which 



R 1 and R 2 are as defined in Claim 1 



with carbamoyl chlorides of the formula (V) 




in which 
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R 3 is as defined in Claim 1 
in the presence of a diluent and, if appropriate, in the presence of a base. 

6. Pesticides, characterized in that they comprise at least one compound of the 
formula (I) according to Claim 1, in addition to extenders and/or surfactants. 

7. Use of compounds of the formula (I) according to Claim 1 for controlling 
pests. 

8. Method for controlling pests, characterized in that compounds of the formula 
(I) according to Claim 1 are allowed to act on pests and/or their habitat. 

9. Process for preparing pesticides, characterized in that compounds of the 
formula (I) according to Claim 1 are mixed with extenders and/or surfactants. 

1 0. Pyrazolines of the formula (II) 




in which 

R 1 and R 2 are as defined in Claim 1 . 

11. Process for preparing pyrazolines of the formula (II) according to Claim 10, 
characterized in that 

d) substituted acetophenones of the formula (VI) 
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in which 

R 1 and R 2 are as defined in Claim 1 

are, in a first step , reacted with bis-dialkylaminomethanes of the 
formula (VII) 

(Alk) 2 N-CH— N(Alk) 2 (vil) 
in which 

Alk represents C j -C 4 -alkyl 

in the presence of an inert organic solvent (preferably halogenated 
hydrocarbons) at temperatures between 0°C and 120°C 5 preferably 
between 20°C and 80°C, and the resulting dialkylaminoalkyl ketones 
of the formula (VIII) 




(VIII) 



in which 

R 1 and R 2 are as defined in Claim 1 and 
Alk is as defined above 
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are, if appropriate, isolated and, in a second step , reacted with 
hydrazine (hydrate) in the presence of an inert organic solvent 
(preferably alcohols) at temperatures between 0°C and 80°C, 
preferably between 20°C and 50°C. 

12. Carbamoyl chlorides of the formula (Va) 




(Va) 

R 7 
in which 

R 7 represents halogenoalkyl, halogenoalkoxy or halogenoalkylthio. 

13. Process for preparing substituted carbamoyl chlorides of the formula (Va) 
according to Claim 12, characterized in that 

g) cyanomethylanilines of the formula (XII) 



H 




(XII) 



in which 

is as defined in Claim 12 

are reacted with phosgene in the presence of an inert organic diluent 
and in the presence of a base at temperatures between -10°C and 
+120°C, where a slight excess of phosgene may be employed. 
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14. Substituted acetophenones of the formula (VI) 




in which 

5 

R 1 and R 2 are as defined in Claim 1 . 

15. Process for preparing substituted acetophenones of the formula (VI) according 
to Claim 14, characterized in that 

10 

d) halogenoacetophenones of the formula (IX) 




in which 

15 

R 2 is as defined in Claim 1 and 
Hal 2 represents halogen 
20 are reacted with pyrazoles of the formula (X) 



R 1 




in which 

25 R 1 is as defined in Claim 1 
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in the presence of an organic or inorganic base and, if appropriate, in 
the presence of an inert organic solvent, at temperatures between 0°C 
and 100°C, preferably between 20°C and 80°C. 

16. Cyanomethyl anilines of the formula (XII) 



H 




(XII) 



in which 

R 7 represents halogenoalkyl, halogenoalkoxy or halogenoalkylthio. 

17. Process for preparing substituted cyanomethylanilines of the formula (XII) 
according to Claim 16, characterized in that 

h) anilines of the formula (XIII) 




(XIII) 



in which 

R 7 is as defined in Claim 16 

are reacted in the presence of acetic acid with paraformaldehyde and alkali 
metal cyanide at temperatures between 20°C and 60°C. 



Le A 35 557-Foreign Countries 

- 104- 

Pyrazoline Derivates 

Abstract 

Novel pyrazoline derivatives of the fomula (I) 

R 1 




(I) 



in which 

R 1 , R 2 , R 3 and R 4 are as defined in the description, 

a plurality of processes for preparing these substances and their use for controlling 
pests, and also novel intermediates and processes for their preparation. 
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